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ABSTRA CT
The prime purpose o f  this study was to identify and determine the attitudes and 
intentions o f  the faculty m em bers in the field o f  marine technology education  in 
Taiwan and Australia regarding adopting W eb-based distance education. A  
secondary purpose was to develop guidelines for a program in preparation fo r 
im plem enting W eb-based distance education for faculty members in Taiwan.
Five groups in the field o f  m arine technology composed the research population 
for this study. They are the faculty m em bers in Taiwan in nine vocational h igh 
schools, two jun io r colleges, the National Kaohsiung Institute Marine Technology 
(NK IM T), and the N ational Taiwan O cean University (NTOU) and the faculty  
m em bers in Australia in the Australian M aritim e College (AMC).
The survey instrum ent was developed through the literature review, w ith  
reference to studies done before, the researcher’s course study, and expert validations 
o f  the questionnaire. The questionnaire was comprised o f six independent variables. 
They were (a) instructors’ perspectives on educational technology, (b) attitudes 
regarding Web-based distance education, (c) perceptions o f Web-based international 
education, (d) skills w ith com puters, the Internet, the World Wide Web (W W W ), and 
Web Course M anagem ent (W CM ) tools related to design, development, and delivery 
o f  Web-based courses, (e) technology training programs for faculty m em bers to 
develop Web-based courses, and ( 0  dem ographic information.
Data were analyzed using three statistical tests and the level o f  significance was 
set at .05. One-w ay ANOVA was used to detect the existence o f  differences in 
perceptions o f  Web-based education, both dom estically and internationally, am ong  the 
five groups. Pearson’s correlation was em ployed to investigate if significant
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
correlations existed among these variables. A two-sam ple Kolm ogorov-Sm im ov test 
was used to determ ine if  consistent results existed  am ong these groups. W hen 
conducting a training program, the consistencies and the individual group differences 
need to be considered.
The results o f  the study indicated that the faculty m em bers in the field o f  marine 
technology showed intentions and interests in taking advantages o f  Web technology to 
deliver courses. Certain variables were related and there w as no inconsistency 
existing am ong the groups.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
DEDICATION
This work is dedicated 
in gratitude
To my parents. An Nan Shieh and  Shu Lan Chen,
for the cherished values they instilled in me.
To my husband. Suey-yueh Paul Hu,
for his understanding, encouragem ent, support, and love
To my daughter, Angela Hu,
for she is our source o f  happiness.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ACKNOW LEDGEM ENTS 
I would like to thank those whose support was essential for me to complete this 
dissertation. 1 am very grateful to my advisor. Dr. John T. Fecik. who worked 
diligently w ith me and offered guidance throughout the long process. Appreciation 
and thanks are extended to the com m ittee m embers. Dr. Lesta A. Burgess, Dr. Ali E. 
Kashef, Dr. Sharon Smaldino, and Dr. Joyce Zhuojun Chen for their assistance and 
advice. The course study from Dr. Burgess on multim edia techniques on the Web 
and Dr. Sm aldino on distance education was a foundation for this research.
Special thanks go to Dr. Kirk Wu and Dr. Suey-yueh Paul Hu from the National 
Kaohsiung Institute M arine Technology (NKIM T) for their instruction in the Chinese 
version o f  the questionnaire, to Dr. Chungyaw C hing from the University o f Shih 
Hsin and Dr. Wen-Kai Hsu from the University o f  Shu Te for their guidance in 
statistical analyses, and to Ms. Jana Nelson for proofreading this dissertation. In 
addition, I wish to express my appreciation for the assistance from NKIMT, 
Department o f  M arine Engineering and M erchant Ship Seafarer Training Center in 
conducting this research.
Finally, I would like to thank my parents, my husband, and my siblings for their 
support and for taking care o f  my little girl while I was away from home to pursue my 
academ ic career.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
TABLE O F CONTENTS
PAGE
LIST OF T A B L E S .....................................................................................................................  vii
CH APTER I. IN T R O D U C T IO N ...................................................................................... 1
B ack g ro u n d ....................................................................................................................  I
Statem ent o f  the P ro b le m ...........................................................................................  5
Statem ent o f  P u rp o se ..................................................................................................  5
Statem ent o f  N e e d ........................................................................................................  5
Research Q u estio n s ...................................................................................................... 9
A ssu m p tio n s.................................................................................................................. 9
L im ita tio n s..................................................................................................................... 10
Statem ent o f P ro ced u re ..............................................................................................  II
Definition o f  T e rm s ...................................................................................................... 17
Synopsis o f  C h ap te rs ...................................................................................................  20
C'HPATER II. LITERATURE R E V IE W ........................................................................  22
Definition/ Evolution o f  Distance E duca tion ........................................................ 22
Theories o f  Distance E duca tion ...............................................................................  25
W eb-based Learning and Instruction: A Constructivist A p p ro ach .................. 37
The Technology o f  the Internet and W W W .......................................................... 39
W eb-based Distance Education in T a iw a n ............................................................  48
W eb-based International E ducation ........................................................................  57
Sum m ary o f  Literature R ev iew ................................................................................  68
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
PAGE
CH A PTER  III. M E T H O D O L O G Y .................................................................................  70
In tro d u c tio n ..................................................................................................................... 70
Types o f  Research and V ariab les .............................................................................  72
Research Instrum ent and V alid ity ............................................................................  74
Sampling M e th o d ..........................................................................................................  75
Data C o lle c tio n .............................................................................................................  76
Data A n a ly s is .................................................................................................................  76
C H A PTER IV. ANALYSIS OF THE D ATA................................................................. 82
Description o f  R esp o n ses ..........................................................................................  82
Demographic In fo rm ation .........................................................................................  83
Research Q uestion 1: Sim ilarities and D ifferences in A ttitu d es................  89
Research Q uestion 2: Technology and Distance E d u ca tio n .......................  94
Research Q uestion 3: Technology and International Distance Education 96
Research Q uestion 4: W eb-based International Distance E duca tion   98
Research Q uestion 5: Skills and W eb-based International E d u ca tio n   99
Research Q uestion 6: A ge and Web-based Distance E d u ca tio n ....................... 100
Analysis o f  Part V o f  the Questionnaire: A Training P ro g ra m .....................  103
C H A PTER  V. SU M M A RY  CONCLUSIONS, AND RECOM M ENDATIONS 114
Summary o f  S tu d y .......................................................................................................  114
Summary o f  F in d in g s ................................................................................................... 116
Conclusions Related to M y R esearch .....................................................................  122
R ecom m endations........................................................................................................  124
R E FE R E N C E S ...............................................................................................................................128
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
PAGE
APPENDIX A: HUM AN R E S E A R C H ...........................................................................  140
A PPENDIX B: RESEARCH QU ESTIO NS ADDRESSED BY T H E  ITEMS ON
Q U E S T IO N N A IR E .................................................................................. 142
APPENDIX C: ENGLISH VERSION OF Q U E ST IO N N A IR E .............................. 145
APPENDIX D: CHINESE VERSION OF Q U E ST IO N N A IR E .............................. 155
APPENDIX E: CO V ER L E T T E R S .................................................................................  167
APPENDIX F: REQUEST F O R M S ................................................................................ 172
APPENDIX G: ADDITIONAL CO M M EN T S H E E T S ............................................  174
APPEN DIX H: DIM ENSIONS O F EACH PART OF THE QUESTIONNAIRE 177
APPENDIX I: RESULT OF K-S TEST OF ITMES 44-48: CONTENTS OF A
TRAINING P R O G R A M ........................................................................... 182
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LIST OF TABLES
TABLE PAGE
1. Variables o f  Fordism, Neo-Fordism , and P ost-Ford ism ....................................  34
2. Three Stages o f  Email to Secondary Schools P ro je c t.......................................  53
3. Level o f  IT C o m p eten ce ............................................................................................  55
4. Projected World P op u la tio n s....................................................................................  61
5. Projected 15-24 Year-Old P o p u la tio n ...................................................................  62
6. Rate o f  World Population Participating in Education by Level (W orld
Totals). 1970-1990........................................................................................................  63
7. G e n d e r ............................................................................................................................  84
8. A g e .................................................................................................................................. 85
9. Years o f  S e rv ice s .........................................................................................................  86
10. Faculty R a n k ................................................................................................................  87
11. Education D e g re e ........................................................................................................ 88
12. M iscellaneous............................................................................................................... 89
13. Means o f  the Four D im ensions............................................................................... 90
14. ANOVA Result o f  School Factors o f  the Four Dimensions o f  W eb-based 
Distance E du ca tio n ....................................................................................................... 91
15. M eans o f  the Three D im en sio n s.............................................................................  92
16. AVNOVA Result o f  School Factors o f  the Four Dimensions o f  W eb-based 
Distance E d u ca tio n ....................................................................................................... 93
17. Result o f  Correlation o f  Technology and Distance E ducation.........................  95
18. Result o f Correlation o f  Technology and International Distance Education 97
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
TABLE PAGE
19. Result o f C orrelation o f  W eb-based International Distance E d u ca tio n   98
20. Result o f  C orrelation o f  Skills and W eb-based International E d u ca tio n   100
21. M eans o f  the Four D im en sio n s .................................................................................  10 1
22. ANOVA Result o f  Age Factors o f  the Four Dim ensions o f  W eb-based 
Distance E d u ca tio n .......................................................................................................... 102
23. Frequency o f  Each Choice C hecked on Item 41: W a y s ..................................... 104
24. Frequency o f  Each Choice C hecked on Item 42: Time P e r io d .......................  105
25. Frequency o f  Each Choice C hecked on Item 43: L oca tions............................  105
26. Frequency o f  Each Choice C hecked on Item 44: Web Page D e s ig n   107
27. Frequency o f  Each Choice C hecked on Item 45: Techniques I ...................... 108
28. Frequency o f  Each Choice C hecked on Item 46: Techniques I I ....................  109
29. Frequency o f  Each Choice C hecked on Item 47: WCM T o o ls ....................... 110
30. Frequency o f  Each Choice C hecked on Item 48: Additional T o o ls   I l l
3 1. Mean Score o f  Item 49 and 50: Familiarity and C ertifica te s .........................  112
32. Frequency o f  Item 49 and 50: Familiarity and C ertifica tes ............................. 112




Technology, from a definition by Wright. Israel, and Lauda (1996). is "a body o f  
knowledge and actions used in applying resources, developing, producing, and using 
artifacts and systems, extending the human potential and controlling and modifying 
the natural and human-made environments" (p. 9). Thus, not only is technology a 
driving force in human society, but it also has a great impact on the quality  o f  life.
The history' o f human beings is a history' o f technology revolution (K ranzberg, 1997). 
So far, man has gone through several important revolutions, such as the agricultural 
revolution, industrial revolution, and information revolution. Every' revolution has 
changed the structure o f  society and thus has the potential o f leading hum ans to a 
much better, more comfortable, and more convenient way o f life. Right now the 
Internet revolution is progressing toward a situation that no one can exactly predict in 
advance. However, almost every aspect o f human life is feeling its im pact (I. C’. 
Young. 1999). Above all. the influence o f Internet technology on teaching and 
learning is becoming more and more evident in educational institutions around the 
world. Higher education in the 2151 century will be radically restructured; online 
learning will constitute 50% o fa ll  learning (Boettcher. 1999; Chute. Thom pson. & 
Hancock. 1999; Draves. 2000; Manicas. 1998; Skolnik 1998).
Technological advancem ent o f  the past several decades in inform ation 
technologies has contributed to the development o f  the Internet and its m ost popular 
application, the World Wide Web (WWW). The Internet is a collection o f  local, 
regional, and national com puter networks that are linked together to exchange data
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and distribute processing tasks (Comer. 1999; Sharda. 1999). In 1993. the United 
States governm ent started the National Information Infrastructure (N il). Nil 
enhanced the developm ent o f  distance learning and teaching.
Online learning presents a paradigm sh ift in distance education (Manicas, 1998; 
Moore &  Kearsley. 1996). Web-based instruction has em erged based on computer 
networking. According to a document from the U.S. Department o f Education. 
National C enter for Education Statistics (1999). almost 80%  o f the public four-year 
institutions and more than 60° ■. o f  the public two-year institutions offered distance 
education courses. There were 1,661.100 students enrolled in distance education 
courses offered by U.S. higher education institutions. Asynchronous Internet 
instruction (5S°<.). two-way interactive video (54%), and one-way prerecorded video 
(47°,,) w ere the most popular technologies used to deliver courses. In the future. 
Internet technology w ill be an important option for faculty to deliver courses to 
learners at a distance (Grow n. 2000).
Taiwan, according to a report from the Institute for Information Industry' (2001). 
is in 8,h place in the World for numbers o f  netw ork serv ers. The first seven in order 
are the U nited States. Japan. Canada, Britain. Germany. Italy, and Australia. In Asia. 
Taiwan is in second place behind Japan. A fter the government launched a four-year 
Nil plan o f  its own in 1997. the number o f  Internet users is growing. However, the 
application o f  Web-based teaching and learning in educational institutions is still, 
compared to the United States, in its infant stage. Due to social and cultural factors 
such as teacher-centered learning and teaching, rigorous examinations, and great 
respect for scholarship, people o f  Chinese culture are skeptical o f the quality o f 
distance education; thus, the application o f  Internet netw orking in conducting courses
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3has not yet been widely accepted in various disciplines (editorial, 1999; editorial, 
2000; Sherritt, 1999).
The field o f m aritime technology is an exam ple. M aritim e technology is a 
discipline including navigation and maritime engineering, satellite  navigation 
system s, and wireless com m unication (T. S. C hen, 2000; Liao, Liu, & C. K. Wu, 
2000). In Taiwan, because o f  the needs arising from sharing and  exchanging 
inform ation regarding m aritim e technology and  obtaining certificates from other 
countries which are m em bers o f  the International M aritime O rganization (IMO), 
online learning has been a solution. Not only does it break the  limitations o f  time and 
space, but also it greatly increases the interaction between faculty  and students o f 
universities in different countries (S. Y. Hu, personal com m unication, July 14, 2000). 
Also, the development o f  international collaboration in distance education has become 
an im portant topic (M oore, 1994; Romeu, 2000).
Boettcher and Conrad (1999), Lau (2000), M oore (2000), and Simonson, 
Sm aldino, Albright, and Zvacek (2000) stated that, due to the adoption and support o f 
distance teaching and learning, there could be a  great many po licy  issues to be dealt 
with. For instance, there are issues concerning copyright and intellectual property 
rights, accreditation and quality assurance, and changes and challenges facing the role 
o f  faculty. The question is how educators are going to face th is “ technology-driven 
change: W here does it leave the faculty?” (M oore, 2000a, p. 1).
M oore (2000) points out that in spite o f  the fact that technological development 
has been able to facilitate learning and teaching online, know ledge o f  how to make 
good use o f  this m odem technology is still far behind because “ Educators, both in the 
classroom  and in administration, are unable o r unwilling to m ake the necessary
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4organizational and structural changes in their institutions to take best advantage o f  the 
technology" (p. i). To answer the question o f why educators have been unable or 
unw illing to incorporate Internet technology into their institutions, an attitude survey 
is a way to find out the truth and to  invite the faculty to participate in and decide how 
new  policies are going to be im plem ented (Heath. 1999; Moore. 2000b).
A ttitude has been defined as a positive or negative affect toward a social object, 
situation, or value (Arv. Jacobs. & Razavieh 2000). Schuman and Presser (1996) 
defined attitudes as "opinions, beliefs, values, preferences, and so on" (p. 2). Rogers 
(1995) developed diffusion adoption theory' to illustrate how innovations com e to be 
w idely adopted. In relation to an innovation, newness does not m ean new know ledge 
but an idea, practice, or object about which persons have not yet developed favorable 
or unfavorable attitudes and opinions, nor adopted or rejected it. Thus, attitudes help 
people understand the world around them, protect their self-esteem, adjust to a 
com plex world so that they will do the right things at the right time, and express their 
fundam ental values. In other w ords, the function o f  attitudes are understanding, need 
satisfaction, ego defense, and value expression (Katz. 1960).
Technology in education is an innovation that impacts education; therefore, it is 
valuable to assess educators' attitudes pertaining to this in order to understand how 
faculty members will react using W eb-based instruction technologies. Attitudes also 
affect the subsequent degree and rate o f  adoption. Furthermore, an understanding o f 
their perceptions regarding these technologies has an influence on how effectively 
they are used to deliver courses (Howie & Wen, 1997; Ndahi, 1999).
In conclusion, the main theme o f  this research w as to investigate maritime 
technology faculty m em bers'attitudes toward Web-based instruction and obtaining
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
certificates and degrees via international education programs. If  hum an society’ is a 
history o f  inventing and applying various technologies to improve the quality o f  life, 
then, the Internet, the great facilitator o f  globalization, with its pow er in delivering 
information and com m unicating m essages, undoubtedly, is another milestone in the 
information technology revolution. The world is changing due to the advance o f  
technology. Humans are facing a new  educational paradigm for the new millennium  
(Manicas. 1998).
S tatem ent o f  the Problem 
The problem to be investigated in this study w as to establish faculty attitudes 
regarding a distance education instructional program for maritime technology 
institutions in two seafaring countries. A secondary problem was to examine the 
readiness for offering certificates to seafarers via international education w ith 
countries w ho are members o f  the United Nations.
Statem ent o f Purpose 
The prime purpose o f  this study w as to identify and determ ine faculty attitudes 
and intentions about adopting distance educational methodology. A secondary 
purpose was to develop guidelines for a program in preparation for implementing 
Web-based distance education for the faculty members in Taiw an.
Statem ent o f Need 
The incentive for this study cam e from an international distance education 
program which is in the process o f  being implemented betw een the Australian 
Maritime College (AM C) and the National Kaohsiung Institute M arine Technology. 
Taiwan (NKIMT). These two m aritim e colleges are planning to conduct a joint 
masters degree distance education program  (C. K. Wu. 2000).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
6Taiwan Institutional N eeds
Taiwan is an island that needs to develop m arine technology in order to be able 
to conduct com m erce with other countries via the ocean. Currently, educational 
institutions that teach vocational m aritim e technology include two universities, two 
ju n io r colleges, and nine vocational high schools. Com pared to other disciplines, the 
faculty and students are not great in number. However, this special discipline is 
fundamental to T aiw an 's econom ic growth and prosperity (M. S. Young. 2000). 
Recently, due to the impact from the International C onvention on Standards o f 
Training, Certification and W atchkeeping for Seafarers (STCW ), and the declining 
student population in Taiwan, the vocational m aritim e technology educational system  
is facing a great challenge to reform its curriculum to incorporate the standards o f  
STCW  and to readjust and reorganize its structure. In addition, for those who are 
already serving in the field, there is a need to have an avenue for continuous learning 
and training in order to be able to cope with new technologies in the maritime area. 
The providers and coordinators for maritime education and training are the two 
universities, NKIM T, and National Taiwan O cean University (NTOU), which are in a 
position to take the lead in applying new inform ation technology in teaching and 
learning (S. Y. Hu, personal com munication, July 14, 2000; C. K. Wu, 2000).
The STCW is an international convention first drafted in 1978 by the 
International M aritime Organization (IMO), which is the United N ations' agency 
responsible for im proving navigation safety and preventing pollution from ships 
around the world (Ian, 2000). Due to the advance o f  m odem  technology, in 1995, 
based on the old version o f  STCW 78, a new version was drafted and passed to 
regulate the m anagement and operation o f  ships w ith com plicated equipment. Every
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7country has had to implement the new version o f  STCVV95 by February 2002 to 
facilitate safe sailing on the public oceans (Im plem enting STCW 95). According to T.
S. Chen (2000). o f  all the vocational education in the w orld, the qualification o f  
seamen, marine engineers, and operators o f  wireless com m unication was the earliest 
regulation set by international conv ention for the sake o f  public safety.
In Taiwan in order to comply with the new version o f  STCW 95, efforts have 
been made to rev ise the relevant laws, decrees, orders, regulations, and curriculum 
design (T. S. Chen. 2000). However, obtain ing certificates for seafarers in Taiwan 
has become an issue because "Certificates issued by or under the authority o f  a NON- 
PARTY shall not be recognized"! I MO W hite List). Taiwan is neither a m em ber o f 
the United Nations nor a member o f  IMO. Thus, "a theory o f  third channel" was 
introduced by lan (2000. p. 4). The theory, according to Ian (2000). means that 
although non-member countries cannot issue seafarers' certificates, they can be 
assisted by IMO members to obtain certificates.
Training Prouram Needs
Due to the above fact, establishing international education program s or 
conducting training programs with m em bers o f  IMO by Internet technology in order 
to obtain certificates becomes an option (S. Y. Hu, personal communication, July 14. 
2000). Thus, an investigation o f  the faculty 's attitudes and intentions toward Web- 
based international education becomes important. Also, from Moore (1994) and 
Romeu (2000), the development o f  international collaboration in distance education 
has been receiv ing great attention due to the advance o f  information technology.
Another concern o f  this study is that there is a dem and for skilled workers, 
technicians, and engineers as well as a possibility for m arine technology faculty to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8update information, improve techniques, learn  new knowledge or develop a second 
professional proficiency. Setting up a W eb-based course in order to solve the 
problem s o f time and space becomes a solution (C. K. Wu. 2000). Thus, it is 
necessary and important to survey the facu lty 's  willingness to offer W eb-based 
courses to learners either at a distance or locally  to facilitate teaching and learning. If 
m ost o f  the faculty is interested in offering courses online, then what can be done to 
help them conduct online courses and explore more effective means o f  delivering the 
knowledge and skill o f  a content area to learners at a distance or locally.
Culmination o f  Need
There were two areas o f need examined in this study. One was to explore the 
necessity o f  establishing international education programs with IMO members from 
the perspectiv e o f  obtaining certificates for seafarers. The other was to explore the 
possibility o f the application o f  Web-based teaching and learning in the whole system 
o f  marine vocational education in Taiwan. T h e  faculty's attitudes and intentions were 
critical. As C. K. Wu (2000) pointed out. the convenience and advancement o f 
information technology could be used to enforce the horizontal and vertical 
relationships o f  m arine v ocational educational institutions. A horizontal relationship 
is between university and university, college and  college, vocational high schools and 
vocational high schools, and students and students. A vertical relationship is the 
connection o f  vocational high schools to colleges and to univ ersities and the 
connection o f the faculty to the students. All o f  these schools will interact and 
cooperate with one another in curriculum design, practicum courses, and courses 
delivered by m odem  information technology.
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The following research questions were used in this study:
1. W hat are sim ilarities and  or differences in attitudes and intentions regarding 
W eb-based distance education and W eb-based international education programs 
am ong the faculty at nine vocational high schools, two junior colleges, the two 
universities in Taiwan, and the faculty at AMC in Australia?
2. W hat is the relationship between perspectives on educational technology and 
Web-based distance education?
3. W hat is the relationship between perspectives on educational technology 
and W eb-based international education program s?
4. W hat is the relationship between the Web-based international education 
programs and the Web-based distance education?
5. W hat is the relationship between the faculty 's skills with computers. WWW. 
and WC'M tools and W eb-based international education programs?
6. W hat is the relationship between age and Web-based distance education?
Assum ptions
The follow ing assum ptions were m ade in pursuit o f this study:
1. The respondents to the questionnaires would provide honest and sincere 
answers.
2. The respondents w ere capable o f  understanding all statements in the 
questionnaires.
3. The necessary translation preserved the validity of the statem ents in this study.
4. There w ould be no misunderstanding o f  meanings in the language 
translations.
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5. Com paratively, the motiv ation o f  the faculty o f the two universities. NKIM T 
and NTOU in Taiwan would have the stronger motivation to provide Web-based 
international program s than that o f  AMC because o f the need to obtain certificates for 
seafarers.
6. Comparatively. NKIM T would have the stronger motivation to provide Web- 
based international education programs than NTOU because NKIMT is a younger 
university.
7. Comparatively, the faculty in the two universities would have the stronger 
motiv ation to offer Web-based courses than the faculty in colleges and vocational high 
schools.
8. It is assum ed that if  a faculty mem ber gets a high score in perspectives on 
educational technology, he or she is more willing to offer courses online.
9. It is assum ed that the younger the faculty members are. the more likely they 
apply the Web-based teaching and learning technologies.
Limitations
The study was conducted with the following limitations:
1. The selected population was restricted to the maritime technology faculty 
members in the thirteen educational institutions in Taiwan which consists o f  nine
v ocational high schools, two jun io r colleges, and two universities and the faculty at 
AMC in Australia.
2. Full time faculty were selected because they are w illing to identify their needs 
in the area o f  instruction and in understanding the importance o f  applying this new 
technology in higher education.
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3. The results and conclusions m ay not be generalized to o ther educational 
institutions.
4. The results o f  this survey w ould be accurate only to a point in time and may 
not be relevant as new technology arrives in the future.
5. The selected variables in this study were restricted to attitudes with respect to 
W eb-based distance education. W eb-based international education programs, the 
perception o f  technology, skill with com puters. WWW and WCM tools, and 
dem ographic information.
6. The procedure o f  grouping dim ensions was accomplished according to the 
sim ilarity  in nature.
Statem ent o f Procedure
This section is composed of two parts. The first part, research design, includes 
the description o f  the population and sam ple, the development o f  the research 
instrum ent, the instrument validation and pilot test, data collection, and data analysis. 
The second part is research procedure.
Research Design
Based on the purpose and research questions o f  this study, the type o f research 
used was a com bination o f  survey and correlational research. Surv ey, according to 
Fraenkel and Wallen (2000) is one o f  the most common forms o f  research to 
investigate the target population's opinions. Dominovvski (1980) stated. "Studying 
relations between v ariables is the hallm ark o f  scientific work because understanding 
how variables are related to one another is the core o f  scientific understanding" (p. 
241).
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The idea o f the design for this research was derived from Ary et al. (2000). G ay 
and Airasian. (2000). and Fraenkel and W allen (2000) and is stated as follows. First, 
the researcher identified the variables o f  interest and asked questions about the 
relationship between them. The variables selected for the study were based on 
previous research (Betts. 1998; Clay. 1998; Heath. 1999; Murphy &  Terry. 1995; 
N asser & Abouchedid. 2000; Perdue &  Valentine. 1998; Rockwell. Schauer, Fritz. & 
M arx. 1999) and on the researcher's observations and understanding o f  maritime 
technology in Taiwan. Meanw hile, the population o f  interest w as also specified.
Next, the operational definition o f term s w as defined by reviewing relevant literature. 
Then a self-com pletion questionnaire form was used to collect data. Finally, statistics 
were em ployed to organize, summarize, and interpret the data collected, and the 
coefficient o f correlation among scores w as calculated.
The dependent variables were derived from each research question. The quasi­
independent variables were perspectives on educational technology, attitudes 
regarding Web-based distance education, perceptions o f  Web-based international 
distance instruction programs, skills w ith computers. WWW. and WC'M tools related 
to design, development, and delivery' o f  Web-based courses, and demographic 
information.
Description o f  the Population and Sam ple
The population o f  maritime technology faculty exam ined in this study consisted 
o f  five groups. Group one was the faculty in nine vocational high schools (n = 186). 
Group two was the faculty in two jun io r colleges (n = 56). Group three was the 
faculty in NKIMT (n = 67). Group four was the faculty in NTOU (n = 42). Group 
five was the faculty in AM C (n_= 25). In total, there w ere 376 faculty members. The
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source for the list o f  faculty members was extracted from the Web page o f  the 
M inistry o f  Education in Taiwan (http://www.edu.tw) and the W eb-page o f  AMC 
(http://w w w .am c.au). All samples in Taiwan were included in this study as there are 
only 13 m aritim e technology institutions. In Australia, only sam ples from AMC were 
used because AM C and NKJM T are planning to conduct a joint m asters program.
The Developm ent o f  the Research Instrument
C om ponents o f  the questionnaire cam e from three sources. O ne w as selected 
and adapted from previous research instrum ents (N avarro & Shoem aker, 2000; Perdue 
& Valentine, 2000; Peterson, 1999; Sullivan, 1999; Tseng, 1995). A nother was 
developed from the researcher’s course study and the experience o f  using a WCM 
tool, WebCT. The other was input and suggestions from experts in relevant fields, 
such as com m unication technology and distance education, and com m ents from the 
faculty o f  N IK M T and AM C. The questionnaire was structured to derive data related 
to the research questions.
The questionnaire consists o f  6 parts. In each part there are 10 statem ents. Part I 
was form ulated to evaluate the faculty’s perspectives on educational technology. Part 
II w as designed to investigate the faculty’s attitudes regarding W eb-based distance 
program s conducted domestically. Part III was produced to understand the faculty 
m em bers’ perceptions o f  W eb-based international education program s. Part IV was 
created to assess the faculty m em bers’ skills with com puters, WWW, and  WCM tools 
related to design, developm ent, and delivery o f  W eb-based courses. Part V was 
related to setting up training programs for the maritime technology faculty  regarding 
how to deliver courses online. Part VI was fashioned to generate dem ographic
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information. A Likert scale with five alternative choices was used in which faculty 
members could circle the num ber that best describes their thoughts and opinions. The 
scale used was 1 (strongly disagree). 2 (disagree). 3 (undecided). 4 (agree), and 5 
(strongly agree).
In addition to the questionnaire, a cover letter was written to invite participants to 
take part in the study. A request form was designed for those who wanted a copy o f  
the results o f  this study. A separate com m ent sheet was used to collect additional 
responses from the respondents regarding the questionnaire. Also, for the respondents 
to refer to, definition and explanation o f  terms were listed above the beginning o f  
each part.
After the questionnaire was developed, it was submitted to the dissertation 
advisory committee for review and recom m endations. The approved instrument was 
then translated into Chinese. The research involved human subjects: therefore, 
authorization had to be obtained from the Human Subjects Review Board o f  Graduate 
College o f the University o f Northern Iowa (UNI) before the survey was conducted 
(see Appendix A). Appendix B shows the correspondence between questionnaire 
items and research questions respectively.
Instrument Validation and Pilot Testing
The quality o f  the instruments used in research is significant in that "the 
conclusions researchers draw are based on the information they obtain using these 
instruments" (Fraenkel & Wallen. 2000. p. 160). The validity and reliability o f  the 
instrument was ensured by experts in related fields, as well as. a pilot test. The
F.nglish version o f  the questionnaire was sent to five university faculty for validation. 
There are five experts. Dr. Smaldino is a professional in distance education from
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UNI. Dr. C hen  is an expert in com m unication technology from UNI. Dr. Ching is 
proficient in com m unication technology from Shih Hsin U niversity in Taiwan. Dr.
Wu and Dr. Hu are experts in  m aritim e technology from NKJMT. They were asked to 
evaluate th e  conten t o f  the questionnaire and to com m ent on  the clearness and 
appropriateness o f  the items.
The C hinese  version o f  the questionnaire was verified by a group o f  four faculty 
m embers. Dr. C hen is a professor from the Department o f  C om m unication Studies, 
UNI and is proficient in both English and Chinese. Dr. C hing is a professor from the 
D epartm ent o f  Com m unications M anagement, Shih Hsin U niversity  in Taiwan. Dr. 
Wu and Dr. Hu are professors from  the Department o f M aritim e Technology, NKJMT. 
These four faculty members w ere asked to give comments about the appropriateness 
and clarity o f  the Chinese content and translation accuracy.
A ccording to Ary et al. (2000), " Before the final printing it is essential that the 
researcher test the instrument in order to identify am biguities, m isunderstandings, or 
other inadequacies” (p. 453). B efore implementing the survey, a pilot test was 
adm inistered to faculty m em bers at NKJMT, NTOU, and UNI. and faculty members 
in the colleges and  vocational high schools to increase content-related validity and 
reliability. A  random  sam pling w as used to select 15 participants from the above 
groups to com plete  the questionnaire. The purpose o f  the pilo t test w as to check the 
time it took to finish the questionnaire, to avoid ambiguity and  format problem s, and 
to clarify the  item s. According to  the results o f  the pilot test group, the researcher 
made the necessary  corrections.
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Data Collection
A survey instrum ent was used to collect data. The final version o f  the English 
questionnaire (see Appendix C) and the Chinese questionnaire (see Appendix D) was 
m ailed to sam ple faculty m em bers in fourteen educational institutions to collect the 
necessary inform ation and data. Enclosed were the items as follows: a cover letter 
(see Appendix E) explaining the purpose o f  the survey, request form (see Appendix 
F), the questionnaire, the additional com m ent sheet (see Appendix G), and a stam ped 
se lf addressed envelope. There were five groups. Group 1 is nine vocational high 
schools. G roup 2 is two jun io r colleges. G roup 3 is NKJMT. Group 4 is NTOU. 
Group 5 is AM C. A coding system  was applied to facilitate a good return rate. A 
duplicate survey was sent to the non-responding participants within two w eeks to 
obtain a good response rate.
Data Analysis
Correlational statistical analysis is often used to present the research results o f  
attitudes and opinions so that the am ount o f  relationship between variables or attitude 
items can be interpreted efficiently (Oskamp, 1977). Thus, the data have been 
analyzed by using the following statistics.
1. Frequency distribution tables have been used to organize dem ographic 
information.
2. The responses to every question were processed to produce the m ean score 
and to make a com parison am ong the five groups.
3. O ne-w ay ANOVA was used to com pare the m ean difference o f  dependent 
variables to see i f  there was a significant difference am ong the four groups. A Tukey 
Post Hoc test was perform ed to find where the differences were.
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4. Pearson's product m om ent coefficient o f  correlation was used to determine 
the strength o f  the relationship am ong the dependent variables: positive, negative or 
no relation.
5. A tw o-sample Kolm ogorov-Sm imov test w as used to examine Part V o f  the 
questionnaire. Training Programs for Faculty to Deliver Courses Online, to see if 
there was a consistency among groups regarding item s checked.
Research Procedure
The procedure followed to com plete this study was divided into several stages. 
The stages o f  preparation included (a) the statement o f  the problem, purpose, needs, 
research questions, and limitation, (b) review o f  literature, (c) the selection o f a 
research methodology and appropriate statistics, (d) developing a valid and reliable 
questionnaire, (e) instrument validation, (f) pilot testing o f  the questionnaire, and (g) 
the questionnaire revised and printed.
The stages o f  data collection included (a) sending out the questionnaire with the 
cover letter, (b) an immediate follow up by sending a duplicate copy o f  the original 
survey to the non-responding participants, and (c) receiving the questionnaire.
The stages o f  data analysis included (a) data analysis by using statistical 
com puter software, SPSS, (b) the reported results, and (c) a summary', conclusion, and 
recom m endations for further study.
Definition o f  Terms
The following terms were defined to clarify their usage in the context o f  the 
study:
A ttitude: Attitude is operationally defined as a continuum o f favorableness- 
unfavorableness (Ary et al.. 2000). in this study o f m aritime technology faculty
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toward W eb-based distance education and international education programs. The 
selected variables in this study to investigate attitudes are  (a) teachers’ perspectives on 
educational technology, (b) opinions regarding W eb-based distance education, (c) 
perceptions o f  international distance instruction program s, (d) skills with computers, 
WWW, and W CM  tools related to design, developm ent, and delivery o f  Web-based 
courses, (e) technology training for faculty to deliver courses online, and (0  
dem ographic information.
Distance Education: Distance instruction, distance learning, and distance 
education are the preferred term s used to describe technology-m ediated teaching and 
learning, in which learners and instructors are separated geographically and 
com m unication technology is used to deliver courses and  m aterials (M oore & 
Kearsley, 1996). In this study, the term, distance education is used consistently.
The Internet: The Internet is a netw ork o f  networks; that is, a group o f  connected 
com puters that allow users to share inform ation (Parsons &  Oja, 1998).
IM P : This is an acronym for International M aritim e Organization. IM O is the 
U nited N ations’ agency responsible for im proving m aritim e safety and preventing 
pollution from ships around the world (Ian, 2000).
M aritim e Technology: M aritime technology is a discip line including navigation 
and m aritim e engineering, satellite navigation systems, and  wireless com m unication 
(T. S. Chen, 2000; Liao. Liu, &  C. K. Wu, 2000).
Perspectives on educational technology: This is defined as the faculty m em bers’ 
attitudes and their views toward educational technology w ith  an  em phasis on the craft 
o r art o f  using technology to support teaching and learning (Cutshall, 1999; Peterson, 
1999).
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Seafarers' certificates: Seafarers' certificates are to seamen like d rivers ' licenses 
are to drivers. W ithout certificates, it is illegal to work on ships, according to the 
IMO. There are three kinds o f  certificates for seafarers w ho are in the m anagem ent 
level: O fficer certificate. C h ie f O fficer certificate, and C aptain certificate. There are 
also three kinds o f  certificates for seafarers who operate and m aintain ships: C h ie f 
Engineer certificate. F irst Engineer certificate, and Engineer in General certificate (S. 
U. Young, 1998).
STCW : This is an  acronym  for Standards o f Training, Certification and 
W atchkeeping for Seafarers. STCW  is an international convention first drafted in 
1978 by the International M aritime Organization (IMO). which is the United N ations' 
agency responsible for im proving navigation safety and preventing pollution from 
ships around the world (Ian, 2000). Due to the advance o f  m odem  technology, in 
1995, based on the old version o f  STCW 78, a new version was drafted and passed to 
regulate the m anagem ent and operation o f  ships with com plicated equipm ent. Every 
country must have im plem ented the new version o f  STCW 95 by February 2002 to 
facilitate safe sailing on  the public oceans (Implementing STCW 95).
Technology: Technology is defined as the modification o f  the natural 
environm ent to satisfy hum an needs and wants. In other words, human beings 
invented and innovated various tools to improve the quality o f  life (Standards for 
Technological Literacy. 2000). In this research, the focus is on educational 
technology.
W CM  tools: Web C ourse M anagement tools are software, such as WebCT, 
TopCIass, Blackboard, and Convene, used to conduct online courses. These tools can 
help faculty and support s ta ff with the design, development, and delivery o f  Web-
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based courses. W eb-Based Instruction tools (WBI) and Web-Based Class 
M anagement tools (W CM T) are the terms used for the tools that provide a fram ework 
or tem plate for the steps used to offer a course online (Boettcher & C onrad, 1999; 
Goldberg 1997; Schweizer, 1999).
W eb-based distance education: D istance education has evolved through a 
num ber o f  different stages w hich includes correspondence study, radio, television and 
audiotapes, broadcast system s, telephone, satellite, cable, and fiberoptic lines that are 
not com puter mediated, and online learning, which is com puter mediated learning and 
teaching (Sullivan, 1999). In this study, the term used to describe com puter mediated 
network learning and teaching is Web-based distance education. In addition, in this 
study, a distinction is made between domestic and international distance learning by 
the terms Web-based distance education and Web-based international distance 
education.
Web-based international distance education program s: This is defined as the 
practice o f  teaching and learning across national borders (Burbules & Torres, 2000) 
World Wide Web (W W W ): A standardized way o f  accessing content such as 
text, photos, pictures, graphics, sounds, music, animation, and full-motion video on 
computers connected to the Internet by using Transmission Control Protocol/Internet 
Protocols (TCP/IP) which provides a reliable data delivery service to application 
programs (Keogh. 2001).
Synopsis o f  Chapters 
This dissertation consists o f  five chapters. Chapter one is an introduction o f  the 
study including statem ent o f  the problem, purpose, need, research questions, 
assumptions, and limitations. C hapter two contains a review  o f  related literature. The
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following points are illustrated: (a) the defin itioa evolution o f distance education. (b> 
theories o f  distance education, (c) technology-based learning theory, that is. 
Constructivism , (d) the technology o f  the Internet and World Wide Web. (e) Web- 
based distance education in Taiwan. ( f) W eb-based international education.
Chapter three is com prised o f  a detailed description o f  the correlational 
m ethodology used for the research in this study, which includes the correlational 
research process, internal validity in correlational research, and problem s considered 
in interpreting correlation coefficients. Statistical methods are also included in this 
chapter. Chapter four consists o f  the research findings. The delineation o f  the 
findings o f this study and the statistical analysis o f  results are presented in this 
chapter. Chapter five includes the sum m ary, conclusion, and recom m endations based 
on the research problem, literature review, data, and findings.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
22
CHAPTER II 
REVIEW  O F  LITERATURE 
This section rev iews current literature applicable to the study. This chapter is 
divided into the following sections: (a) the definition/evolution o f  distance education, 
(b) theories o f  distance education, (c) Web-based learning and instruction: a 
constructivist approach, (d) the technology o f the Internet and WW W. (e) W eb-based 
distance education in Taiw an. (0  W eb-based international education, and (g) the 
sum m ary o f  literature review
Definition/Evolution of D istance Education 
The definition o f  distance education is, according to  Holmberg (1995), a specific 
delivery m ode for education in which instruction and learning occur in different 
locations and sometimes, different times. Mood ( 1995) gave a definition listing three 
generally accepted points. First, teacher and learner should be in different places. 
Second, there should be an organized educational institution to control the courses. 
Third, in order to have interaction between learner and teacher, som e form o f mass 
media should be used.
From the above definition, it can be inferred that pedagogical issues, the 
application o f  technology, and the organization of a d istance education institution are 
involved in a statement about distance education. To understand distance education 
from the point o f  view o f  organization and administration, there are four levels (M ark. 
1990).
I . Distance learning program. These are activities carried out in a traditional 
college, university, school system, or training department whose prim ary
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responsibilities are conventional classroom teaching and learning. It usually does not 
have its own faculty or adm inistrative services.
2. D istance learning unit. A s compared to a distance-learning program , this 
level has its ow n faculty and adm inistrative s ta ff dedicated to the educational 
activities o f the distance learners. It is part o f  a parent organization to provide most o f 
the teaching for the unit and a special, separated unit in a traditional educational 
institution. The extension divisions o f  most universities belong to this level.
3. Distance learning institution. The educational activities o f  the institution are 
exclusively directed to distance education. This is the sole purpose o f the institution.
It has its own faculty and adm inistrative staff. T heir responsibilities are d ifferent from 
those at a traditional university. T he British O pen University is a typical exam ple o f  
this level.
4. Distance learning consortia. This means the cooperation o f two or m ore 
distance learning institutions that share either their course design or delivery o f  
program s, or both. The National U niversity Teleconference N etw ork (NUTN) is an 
exam ple o f  such consortia.
The classification o f  distance education by its levels helps us to understand the 
structure and adm inistration o f d istance education. Also, in order to understand the 
w hole picture o f  distance education. Moore and Kearsley (1996) suggested that a 
system s approach to distance education is the best way. As airline organizations 
depend on a system s model, so distance education similarly relies on a like model. 
Specialization and integration o f  each  subsystem is the key to the success o f  
organizing all lev els o f  distance learning. A system s model for distance education 
consists o f sources, design, interaction, and learning env ironment.
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In conclusion, as illustrated by Moore and Kearsley (1996):
D istance education is planned learning that normally occurs in a different place 
from teaching and as a result requires special techniques o f  course design, 
special instructional techniques, special m ethods o f com m unication by electronic 
and o ther technology, as well as special organizational and  adm inistrative 
arrangem ents, (p. 2)
The Evolution o f  Distance Education
The above statem ent is in regard to the definition o f d istance education. The 
following segm ent will be about the evolution o f  distance education. Although 
distance education may seem like a recent developm ent, it is m ore than a century' old. 
C orrespondence education is the origin of distance education. The earliest recorded 
data shows that correspondence education started in Great B ritain in 1728 while in the 
United States, it was not begun until 1891. Formal organized education, such as the 
universities at both Oxford and Cam bridge entered the correspondence market during 
the m id-nineteenth century' (Mood. 1995) Watkins and Wright (1991) considered 
William Rainey Harper as the father o f  modem correspondence education, as did 
many other educators, because it was he who organized the University o f  Chicago to 
include a departm ent o f  correspondence study. This was recognized as the world's 
first university distance education program. Gradually, industrial methods o f  mass 
production becam e involved in distance education. In 1969, the British Open 
University was established. According to Bates (1984), it was a radical innovation 
because the w ay teachers taught w as based on a combination o f  broadcasting and 
written printed text.
Moore and Kearsley (1996) pointed out that there are three evaluative stages o f 
distance education. The first stage is correspondence study. The principal medium o f 
com m unication is printed materials, sent by mail, like a study guide or assignment.
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The second is broadcast and recorded media. The late 1960s and early 1970s was a 
time o f  critical change in distance education. It was a time o f  experim enting with new 
m edia in education and new instructional techniques. The establishm ent o f  the British 
Open University in 1969 and the University o f  W isconsin's project w ere two o f  the 
m ost im portant developm ents (M oore & Kearsley, 1996). Open University relied 
heavily on both correspondence instruction and broadcast and recorded media. Radio, 
television, and audiotapes were used to distribute courses. It also represents a 
transition to the third stage o f  distance education. At the third stage, d istance 
educators largely use newly invented technological devices which are interaction by 
telephone, satellite, cable, and Integrated Service Digital Network (ISD N ) lines. 
A dvancem ents in the 1990s, com puter conferencing networks and com puter-based 
multim edia w orkstations began to be used extensively. The focus o f  th is study is on 
the newest generation o f  distance education, Web-based distance teaching and 
learning.
Theories o f  D istance Education 
Theory is im portant to the study o f distance education because it offers a set o f 
interrelated concepts and definitions that presents a systematic view o f  the 
phenom enon, and directly affects the practice o f  the field (Ary et al„ 2000; Simonson, 
1999; Sim onson et al., 2000). Theory also provides the foundation on w hich the 
structures o f  need, purpose, and adm inistration can be established (K eegan, 1996). 
Various theories regarding distance education have been proposed. K eegan (1996) in 
his landm ark work, Foundations o f  Distance Education, categorized the existing 
theories into three categories: the theories o f  autonomy and independence, the theory 
o f  industrialization, and the theories o f  interaction and communication. Equivalency
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theory also is an em erging approach to distance education (Simonson, 1999; 
Sim onson et al.. 2000). In addition. Fordism. Neo-Fordism, and Post-Fordism  are an 
im portant theoretical debate in distance education. These five classifications o f  
distance education theories will be illustrated in the following paragraphs.
Theories o f  Autonomy and Independence
The m ajor representatives o f  theories o f  autonomy and independence, according 
to Keegan (1996). are R udolf M anfred Delling. Charles A. Wedemeyer. and Michale
G. Moore. Delling (as cited in Keegan. 1996) sees a distance education course as a 
learning opportunity in which the distance between the learner and the helping 
organization is shortened by media. Also he emphasizes the learners' autonom y and 
independence more than the role o f  teachers in that learners are adults. The role o f 
the teacher was reduced to a m inim um  and the function o f  the helping organization is 
to provide distance learners information, documentation, and library facilities. There 
are eight dimensions which he thinks are the components o f  a distance learning 
program; learners, learning contents, learning objective, learning result, the whole 
social situation, a teaching institution, distance, and media used to deliver 
information. Learning happens without the presence o f  the instructors but with help 
o f  the organization which conducts the different machines, people, and materials.
Wedmeyer, like Delling. believes that distance learners are adults because he used 
the term "independent study " to describe distance education at the university level. 
The term independent study, open learning, and distance education was used by 
Wedemeyer and Childs (1961) to describe learning in non-regular schools. The two 
bases o f  his views were dem ocratic society and equal rights, benefits and 
opportunities for all citizens. Every learner should have access to leam even though
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there are  obstacles from poor econom ic situations, geographic isolation, responsibility 
with jo b  and family resulting in being unable to attend regular education in schools. 
Thus, independent learners should Ieam  at their ow n pace. W edemeyer stated that 
group instruction was intended for the elite. After the long evolution o f  human 
education systems, group learning in a fixed place and  time has become a pattern. 
However, due to the beginning o f the printing industry, the establishm ent o f  the 
mailing system , the use o f  media in teaching and learning, and independent study 
more people were ottered  access to education.
U nlike Delling. who reduced the role o f  the teacher to a minimum. Wedemeyer 
believes that the secret o f  a successful distance education program lies with the 
teacher. Furthermore. W edemeyer indicated that interactive telecommunications 
systems are used to connect learners, resources, and instructors and to break space­
time barriers to learners. However, if  m edia are used only to replicate a regular class 
without giving distance learners opportunities to cultivate self-directed learning, the 
system cannot be defined as independent study.
The developm ent o f  a theory o f d istance education based on two variables, the 
concept o f  distance and the concept o f  autonomy w as M oore's contribution to 
distance learning (Keegan, 19%). O ne variable is distance. Distance between 
instructors and learners in distance teaching programs can be recognized as being 
divided into two categories. One is the provision for two-way com m unication which 
is labeled as dialogue; the other is the extent to which a program is responsive to the 
needs o f  the individual learner, which is labeled as structure (Keegan. 1996).
The concept o f distant learners' autonom y is the o ther variable o f  distance 
learning. Keegan (1996) believed that autonomous learners seek to set their own
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learning objectives, to find their own m ethods o f  acquiring know ledge and to evaluate 
the result o f  their learning. Distant instructors provided instructional materials for 
learners and hoped they were useful for them, but instructors had no control over 
w hether or not those m aterials were used because autonomous learners used the 
m aterials that m et their learning goals. In conclusion, learners, teachers, and a 
m ethod o f  com m unication are the three subsystem s o f  a distance education program . 
Theories o f  Interaction and Com m unication
The m ajor representatives in this area, according to Keegan ( 1996), are John A. 
Baath, Holmberg, and Sir John Daniel. The essence o f  this theory is that interaction 
and com m unication are central to any concept o f  distance education. John A. Baath is 
Swedish and has made theoretical and conceptual contributions to  this theory. During 
the 1970s he was associated with the concept o f  two-way communication in 
correspondence education. As did Wedemeyer. he places a lot o f  emphasis on 
distance instructors. The role o f  instructors is not only to correct errors and assess 
students' progress but also to have important pedagogical functions such as activating 
motivation, dialogue with each individual student, and helping students get started.
Holmberg is also from Sweden. His theory is based on the following 
assum ptions: (a) study pleasure and motivation can be promoted by the feelings o f  a 
personal relationship between the teaching and learning parties, (b) well-developed 
m aterials and technology-mediated two-way communication can be used to cultivate 
the feelings o f  a personal relationship, and (c) when information is given and received 
in a conversational form, it will be easier to retain. As a result, he believes that 
distance learners benefit from having courses developed for them and also from 
interaction with their instructors and other representatives o f a helping organization.
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Thus, the interaction and relationship between the helping organization and learners at 
a distance are defined as a guided didactic conversation (Sim onson et a!.. 2000). 
Distance education is regarded as a guided didactic conversation in that the presence 
o f  a successful conversation will facilitate learning and m otivate learners' 
participation.
From the above, it can deduced that administration, counseling, teaching, group 
discussion, enrollment, and evaluation are only important when they can help and 
support students in the learning process. In other words, the only im portant thing in 
education is that learning by individual students takes place. Thus, according to 
Simonson et al. (2000). the value o f  Holm berg's theory is that it relates the effective 
result o f  teaching and learning to the impact o f  students' feelings in term s o f 
belonging and cooperation in projects as well as to the actual exchange o f  questions, 
answers, ideas, arguments, and discussion in technology-mediated communication.
Sir John Daniel is another representative o f  this theory. In his opinion, the 
emergence o f  distance education was the result o f  three facts: a long history of 
correspondence study, advances in communication technology, as well as new 
experimental and theoretical interest in open learning. The combination o f  these 
elem ents brought in a new educational enterprise to meet the "econom ic and political 
needs o f  societies" (Keegan. 1996. p. 98). Daniel (as cited in Keegan. 1996) 
approaches distance education from the perspective o f the univ ersity. Distance 
education can be divided into two parts: independent activities and interactive 
activities. For the former, it means distance learners work alone when reading a text 
or writing an assignment. For the latter, it m eans activities that bring learners into 
contact with either the instructors or the other students when conducting group
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discussion o r com m enting on assignm ents. The difficult and crucial part o f  a 
successful d istance education program depends on how to balance these two parts.
Daniel (as cited  in Keegan, 1996) further pointed out that both independent and 
interactive activ ities have a far-reaching and indirect effect on the adm inistration and 
econom ics o f  a distance education institution. I f  a distance program  is conducted 
m ainly in the form  o f  independent activities, then it will be more econom ical because 
the cost is low for printing m aterials and distributing them to learners. However, the 
cost will increase substantially i f  a distance education program  is conducted m ainly in 
the form o f  interactive activities. When media technology is used to interact with 
learners from different places this increases the proportion o f  interactive activities and 
improves student performance. In addition, socialization and feedback are a concern 
in regard to d istance learners. Thus there are two economic structures for distance 
education system s. One is independent activities which are econom ically possible. 
The other is interactive activities in which the cost tends to be significant (Keegan, 
1996).
Equivalency Theory
Equivalency theory' is an em erging approach to distance education, according to 
Simonson (1999). This states that "distance education 's appropriate application 
should provide equivalent learning experiences for all students, distant and local, in 
order for there to be expectations o f  equivalent outcom es o f  the educational 
experience" (p. 7). The theory has emerged along with advances in com m unication 
technologies which link instructors and learners at various locations and create a 
virtual classroom  which can be free o f time-constraints. The two concepts o f  this
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theoretical approach are the concept o f equiv alency and the concept o f  the learning 
experience (Simonson. 1999).
The concept o f equivalency m eans that even though local and distant learners 
have fundamentally different learning environm ents, situations and conditions, 
instructors at a distant, when designing and developing courses, should strive to create 
equivalent learning experiences to distance learners who have unique needs. When 
the concept o f  learning experience is the concern, a positive learning experience 
including what is observed, felt, heard, or done promotes learning. However, every 
student requires a different mix o f  learning experiences. For example, som e will need 
more hands-on experience in learning, others m ay need more observation and 
thinking in learning. As a result, the goal o f  instruction is to design, develop, and 
deliver courses that make the sum o f learning experiences for each learner from 
various places equivalent (Sim onson. 1999: Simonson et al.. 2000).
Theory o f Industrialization o f  Teaching
The industrialization o f  teaching is another theory o f distance education. Otto 
Peters' work throughout the 1960s and the early 1970s became the basis for this 
theory’. According to Peter (cited in Keegan. 1996). all aspects o f human life have 
been changed due to the Industrial Revolution except for the traditional form s o f 
education in different lev els o f  educational institutions. Conv entional oral group- 
based education is a pre-industrial form o f  education. After examining a research 
base that included an extensive analysis o f  European distance educational 
organizations in the 1960s. Peter proposed a new form o f industrialized and 
technological education to meet the needs o f  40.000-50.000 students in an university 
system for the present day industrialized society. Based on economic and industrial
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theory, Peter proposed the following term inology for analyzing industrialized 
education:
1. Rationalization: When the knowledge and skills o f  a teacher are transmitted to 
a great m any learners at a distance, methodical m easures can be used to reduce the 
required am ount o f  input o f  power, time, and money.
2. Division o f  labor: In order for distance education to be more effective, the 
tasks o f  conveying information, counseling, assessm ent, and recording performance 
can be assigned to many others. Instructors do not have to do all o f  these tasks.
3. M echanization: In contrast to conventional education, in distance learning and 
teaching, mechanization will change the nature o f  teaching. For example, duplicating 
m achines, transport systems, modem wavs o f  com m unicating information by 
com puters and the Internet are convenient technologies.
4. Assem bly line: Like an assembly line in a factory, where workers remain 
stationary, but the products pass from one stop to another stop, the same thing can be 
done in distance education. Teaching m aterials can be passed from one to another and 
changed if  necessary .
5. Mass production: The production o f  goods in great am ounts in order to reduce 
the price is the feature o f this in industry As well as it is in distance education. In 
response to a large demand for courses for many learners at a distance, mass 
production o f  courses can enhance quality.
6. Preparatory' work: Preparatory work, according to Peters, is very critical to the 
success o f distance education. At this phase, it can be determ ined how workers, 
machines, and m aterials can be coordinated with one another.
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7. Planning: Decisions about how the process is operated must be m ade in 
advance. The key to a successful distance education institution is planning.
8. Organization: There is a close relationship betw een rational organization and 
the effectiveness o f  teaching methods. A well-organized institution not only makes it 
possible for students to receive printed m aterials on tim e and regularly but also 
instructors can be im mediately available for grading or review ing each assignment 
sent in from students at a distance. Furthermore, consultations can happen at fixed 
locations at fixed times.
9. Standardization: As in industry, unlike conventional teaching, a greater degree 
o f  standardization is required in such things as the format o f  teaching units, the 
academ ic content, the organizational support, and written com m unication between 
students and instructors.
10. M onopolization: The characteristics o f  an industrial enterprise are 
concentration and centralization. A great am ount o f capital is required for mass 
production and the division o f  labor contributes to a concentration o f capital, a 
centralized adm inistration and a market that is monopolized. The same requisites are 
necessary for a distance education institution with the tendency toward 
m onopolization. The Open University o f  the United Kingdom is an exam ple.
Distance education, rather than conventional education, is the final stage o f 
education due to the revolution in industry. Thus, it is characterized by six elements: 
■'egalitarian, profane, dem ocratic, aimed at a mass audience, technologically based, 
and free from the dim ensions o f  educational time, places and persons" (Keegan. 1996. 
p. 83).
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Fordism. Neo-Fordism. Post-Fordism
Based on and expanded from Peter's theory o fa n  industrialized form o f  teaching 
and learning at a distance, the theories o f  Fordism . Neo-Fordism, and Post-Fordism, 
according to Simonson et al. (2000). has becom e "the m ainstream  theory o f  distance 
education in international literature and provides a useful analogy in debating the 
practice o fd istance education" (p. 38). These three terms represent three w ays to 
conceptualize the production o f  distance education.
From the point view o f a firm 's production process and its production strategy  
three variables exist. They are product innovation, process variability, and labor 
responsibility (Badham & M athews, 1989). Thus, the characteristics o f the theory can 
be approached from these three variables which are listed in Table 1.
fable 1
Variables o f  Fordism. Neo-Fordism, and Post-Fordism
Variables Fordism Neo-Fordism Post-Fordism
Product Innovation Low High High
Product Life Long Short Short
M ass Production Mass High High High
Process Variability Low High High
Vertical Integration Centralized M ixed Decentralized
C overage National International Global
Labor Responsibility Low Low High
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Referring to Table I. the differences between Fordism , post-Fordism, and neo- 
Fordism can be sum m arized as follows. Fordism m eans low product innovation, low 
process variability, and low labour responsibility. Neo-Fordism  conveys high product 
innovation, high process variability, and low labour responsibility. Post-Fordism 
connotes high product innovation, high process variability, and high labour 
responsibility. Cam pion (1990) and Hodkinson (1997) further illustrated the relation 
o f  these three variables to distance education.
The label "Fordism " comes from Henry Ford's archetypal use o f  m ass production. 
In essence. Fordism is a model o f  top-down bureaucratic and hierarchical control, 
designed to achieve technical efficiency in a stable m arket place. The strategy for 
distance education suggests a fully centralized, single mode, national distance 
education provider w ith a division o f  labour and production process that is fragmented 
into component tasks. Courses are developed by a small core o f skilled workers and 
delivered centrally with a de-skilling effect on the teacher. Post-Fordism, derived 
from Fordism, is a model o f  m anagem ent and organization characterized by high 
levels o f product innovation, process variability, and labor responsibility. It is a 
flexible response to constantly changing educational environments. Instructors are 
given increased responsibility for continually improving teaching quality and for 
developing curriculum. A dm inistration would be decentralized and dem ocratic in 
organization for a flat m anagem ent structure rather than the many-layered 
bureaucracies o f  Fordism. In addition, versions o f  Post-Fordism  are often  advanced 
as the only effective m eans o f an increasingly com petitive global m arket. The focus 
is on the consumer rather than the product. Neo-Fordism is a term beginning to be 
adopted by some skeptics o f  post-Fordism  (Hodkinson, 1997). This approach retains
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a highly centralized Fordist approach to labor organization and control while course 
development, delivery’, and adm inistration are diversified between a centralized office 
and regional or local offices. The advantage o f  this is m ore flexibility in course 
developm ent, but teachers are still given little responsibility beyond delivering the 
developed materials. They are divorced from research, curriculum  development, and 
scholarly inquiry.
According to Simonson et al. (2000). over the past century, much o f  education is 
developed based on the Fordist paradigm. The practice o f  distance education has also 
com e under the influence of Fordist strategy. However, due to the following factors, 
the position o f Fordism has been challenged. First, the dem and for centrally produced 
instruction for m ass delivery has been reduced due to open education markets 
becom ing more fragmented, com petitive, and specialized. Second, there is a need to 
adapt to a fast-changing society. Fordism cannot meet the need due to low product 
innovation, low process variability, and low labor responsibility. Finally, the focus on 
instructional production and the systematic use o f  preprogram m ed curricula are not 
able to rapidly respond to high levels o f  educational needs and quality. In Renner's 
(1995) words, the Fordist approach to distance education is based on behaviorism 
which assumes a m ore passive approach to learning because o f  a behavioral-based 
instructional design method for curriculum  developm ent, whereas Post-Fordism is 
closely relevant to constructivism which emphasizes that meaning can be constructed 
by learners but not installed by instructors.
In conclusion, each theory em phasizes diff erent aspects o f  distance education. 
Delling. Wedemeyer. and Moore, who are the m ajor representativ es o f the theory o f  
autonom y and independence, tend to concentrate on the autonomy and independence
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o f  distance learners. Baath. Holmberg. and Daneil are representativ es o f  the theory o f 
interaction and communication. From  their viewpoints, the role o f  the institution is to 
provide a satisfactory learning experience for distance learners by focusing on 
interaction and communication. The spirit o f the equivalency theory is grounded on 
the concept o f  equivalency both to local students and distant learners due to the 
advances o f  com m unication technology applied in distance education. Otto Peter is 
the m ajor representative o f the theory o f industrialization, the focus o f  which is the 
functions o f  a distance educational institution in developing teaching and learning 
m aterials from the point view o f  industrialization. Conventional oral group-based 
education is a pre-industrial form o f  education, w hereas industrialized distance 
education is a new form o f  education originating from the Industrial Revolution. In 
order to adapt to a fast changing society and to meet individual needs, the systematic 
use o f  preprogram m ed curricula is incompatible. The constructivism  point view o f  
Post-Fordism w as developed and revised from the Fordism approach o f  distance 
learning since high product innovation, high process variability and high labor 
responsibility have been receiving attention recently. It is this constructivist approach 
to distance education that is going to  be the focus o f  the next section.
W eb-Based Learning and Instruction: A Constructivist Approach 
Currently, the most w idely accepted learning theory model in the Web-based 
learning and teaching environment is constructivism (Cobb, 1994). This section 
explores the thesis o f  constructivism and how the theory' is applied  in teaching and 
learning via com puter-m ediated technology.
The essence o f  this constructivism is that students bring their prior know ledge to 
the learning experience. Over time and through interaction w ith others in the learning
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environm ent. learners construct knowledge for them selves (M osenthal & Ball. 1992). 
Furtherm ore, new knowledge is built on former knowledge. Learners are not only 
viewed as interactive participants in the learning environm ent but they are also 
creators and processors o f  the know ledge being acquired. Thus, a principle o f  this 
learning theory is that student-to-student interaction is viewed as an important 
com ponent o f  the educational environm ent. It is the learners w ho control the 
learning. They are the builder o f  know ledge, w hereas, the instructors are the 
managers and facilitators o f  a learner-centered environment.
From the perspective o f  constructivists, learners actively participate in setting 
their own learning objectives, which will, in turn, encourage collaborative and 
customized learning, as Boettcher (1999) projected. Student-to-student interaction 
expands their know ledge and is best for problem -based learning, w ith help from 
instructors as needed. When designing and developing courses based on this theory, 
instructors have to be aware o f  the following three principles (Boettcher. 1999).
First, the continuity o f  the learning o f individuals becomes important.
Instructors should meet this need by providing alternatives for students who are 
learning core m aterials and by using well-structured content. W eb-based courses can 
meet this dem and because there are rich resources to meet learners' different learning 
styles to construct their own understanding based on their prior knowledge and 
experience with the world. Next, interaction is critical. According to Moore (2000) 
and Boettcher (1999). there are three kinds o f  interaction or dialogues. These are 
faculty to learner. learner to learner, and learner to learning resources. In the Web 
environment, the last two interactions are especially important. Dialogues happen 
among learners by using chat room, e-mail, and so on. Since the Internet is rich in
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resources o f  v arious knowledge and information, learners can continually renew and 
update their knowledge by building up a regular dialogue between learners and 
learning resources from the Internet. Lastly, since learners decide to set their learning 
objectives, the instructors should create a Web environment in which learners accept 
responsibility to achieve their goals.
As far as implications o f  this theory for teaching and learning in the Web 
environm ent are concerned, constructivists claim  that knowledge is constructed by 
engaging learners in different activities. These activities stimulate thinking. Learning 
happens during the thinking process and thus knowledge is acquired. The role o f  
technology in learning is to provide, stimulate, and support activities and knowledge 
that engage learners in thinking. Therefore, according to Mosenthal and Ball (1992). 
based on the theory' o f  constructivism , technology can be used as an engager and 
facilitator to foster and support learning which results in knowledge constm ction by 
learners. Technology can also be an information vehicle for exploring knowledge and 
for supporting the adage. learning by doing.
In conclusion, the constructivist approach believes that learners learn best from 
w hat they discover. Instructors act as mentors, mangers, and facilitators. Learners act 
actively to construct their knowledge by connecting it to their prior knowledge, and 
interacting with fellow students, instructors, and learning resources via the various 
m edia available to them.
The Technolouv o f the Internet and W W W  
The Basic Concepts o f  Networks
It is well known that a com puter can use a network to access peripheral devices 
and to provide com munication between people all around the globe. However.
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according to C om er (1999), the earliest m otivation for developing a network was to 
share large-scale com putational power. Early digital com puters were very expensive 
and scarce. The U.S. governm ent realized that computers w ere indispensable to 
science and technology in analyzing data from experiments, but the governm ent 
budget for research was not large enough to provide com puters to all scientists and 
engineers. The U.S. Departm ent o f  Defense Advanced Research Projects Agency 
(APRA) especially needed the newest and m ost powerful com puter to deal with their 
research, experim ents, and projects. Furtherm ore, Comer (1999) noted that by the late 
1960s, the dem and for placing multiple com puters at each research site could not be 
satisfied; thus. ARPA started investigating the possibility o f  data networking: giving 
each group one com puter and interconnecting the computers with a data netw ork and 
devising software to control the process. At the beginning. ARPA faced a lot o f 
challenges, such as not know ing how to build a large, efficient data netw ork and write 
program s to control a network. Even some com puter scientists doubted that it could 
be done. As a result o f this problem, the ARPA netw orking research had a 
revolutionary consequence. The project was called the ARPANET and continued to 
innovate and evolve into a technology known as internetworking.
By the 1970s, the early Internet emerged. Research and improvement continued 
into the 1980s. In the 1990s, the Internet becam e a commercial success. The word, 
internet, is simply a contraction o f  the phrase interconnected netw ork. How ever, 
when it is written with a capital "I", the Internet refers to a worldw ide set o f  
interconnected networks. The Internet is an internet, but an internet is not the Internet 
(M urham m er et al., 1998).
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Data Transmission
At present. C om er (1999) pointed out that the Internet has grown from an early 
prototype to a global communication system. It has reached far into every aspect o f 
life. People access information from the Internet easily. But. how are data 
transm itted to users and what media are used for transferring data to them ? Copper 
wires and optical fiber are used for transmission in m odem  network system s. 
Conventional com puter networks use copper w ire as the primary medium to connect 
com puters in order to transfer data. Wire is not expensive and it is easy to install, but 
it has a low resistance to electrical interference. C om puter networks also use flexible 
glass fibers, know n as an optical fiber, to transmit data. This does not cause electrical 
interference in other cables because it uses light; and. light can travel from one 
com puter to another over a single fiber.
Next the formation o f  LAN and WAN w ill be discussed. It is Dodd's (2000) 
explanation that in general, depending on the s i/e  o f  netw orks, a network technology 
is classified into one o f  three categories; a Local Area Netw ork (LAN), a 
M etropolitan Area Network (MAN), and a Wide Area Network (WAN). W hen a 
group o f  data services, such as computers, printers, and scanners com m unicate w ith 
each other w ithin a limited distance in a single building or cam pus this is defined as 
LAN. If a group o f  data devices, such as LANs, can deliver and receive digital 
signals am ong one another within a city o r a large cam pus area across many blocks 
this is called MAN. Finally, when a group o f data devices, such as LANs, send and 
receive information from multiple cities, countries or continents this is defined as 
WAN. Devices on LANs are linked together by tw isted copper pair wire called hubs. 
Each node or device is w ired back to the hub in a star design o r topology, w hich can
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be seen when v iewed from above. M any LAN technologies including Ethernet. C able 
M odem and ATM (Asynchronous Transfer Mode) have been invented to connect 
devices to form LANs in a star. ring, o r bus topology.
A LAN is not considered a WAN because o f bandw idth limitations, which 
prevent a LAN from serving many com puters at many sites. A WAN m ust be able to 
grow as needed to connect many sites across a large geographic distance to form a 
network. A WAN can handle many com puters at the sam e time because it is 
constructed from many switches to which individual com puters connect instead o f  
using a point-to point leased data circuit that connects one com puter directly to 
another. Unlike LAN technologies, which require com puters to divide data into small 
packets called frame and to transm it one packet one time. WAN technologies can 
transm it many packets to different com puters at the sam e time by interconnecting a 
set o f  packet switches. Additional sw itches or interconnections can be added as 
needed to increase the capacity o f  a WAN. Thus, a typical WAN consists o f  electronic 
devices called packet switches interconnected by com m unication lines (Dodd. 2000; 
Sharda, 1999).
The above section described basic com m unication hardware consisting of 
m echanism s to transfer bits from one point to another to form LAN and  WAN 
system s. The next section will examine the structure o f  the software used with 
netw ork systems. In addition to hardware, network system s have com plex protocol 
softw are that controls communication am ong different devices. Protocol, according 
to  Dodd (2000). is like etiquette between computers. A m ong people, there are rules 
for how people greet each other, who shakes hands first, and so on. Similarly, 
protocols form the orders in which com puters converse w ith each other to decide
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w hich one transm its m essages first, how long a com puter should wait before a 
transm ission is term inated, and so on. Thus, software that im plements such rules is 
called protocol software. Instead o f  having a single, giant protocol that deals with all 
details for com m unication, designers have divided com m unication softw are into 
m ultiple protocols. By doing so, it becomes easier to design, analyze, implement, and 
test the different subsets o f  protocols. Each subset o f  protocols is not developed in 
isolation. They are designed and constructed in com plete and cooperative sets called 
suites. As a consequence, each protocol in a suite can solve a part o f  the 
com m unication problem . Collectively, they can solve all o f  the problem s (Comer, 
1999; Dodd, 2000).
In conclusion, both hardware and protocol software control com m unication in a 
network. The following section will be about the significance o f  internetw orking and 
Transm ission Control Protocol (TC P)/Intem et Protocols (IP).
Internetworking
The preceding section was about the hardware com ponents used in LAN and 
WAN networks and the function o f  protocols. This section will exam ine a 
fundamental idea in com puter com m unication. That is an internetworking technology 
that can be used to connect m ultiple physical networks into a large, uniform  
com m unications system. LAN technologies are designed to provide high-speed 
com m unication across short distances, while WAN technologies are for large 
expanses. LANs and WANs can be connected to form a system. However, the 
difficulty is that each network is like an island; thus, electrical incom patibilities can 
m ake it impossible to form a large network merely by interconnecting the wires from 
different networks.
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Researchers have devised a scheme called internetworking or internet which uses 
both hardware and software to deal with the problem. Hardware systems are used to 
interconnect a set o f  physical networks, w hile software on all the attached computers 
provides a way to connect and interact w ith computers at different sites all over the 
world. The basic hardware com ponent used to connect a heterogeneous network is a 
router. Each router is a special-purpose com puter dedicated to the task o f  
interconnecting networks. T his com puter has a conventional processor, memory, and 
a separate I/O interface for each network. Routers make it possible for an 
organization to choose network technologies appropriate for each need, and to use 
routers to connect all networks into a single internet. For example, an internet can be 
formed by using three routers to  interconnect four physical networks. Each network 
can be a LAN or a WAN (B lack. 1999).
The TCP IP technology, developed in 1982. made a global Internet possible.
Data delivery sendee is provided by IP. TCP provides a reliable data delivery sen  ice 
to application programs. In o ther words. TCP guarantees that data will not be lost, 
duplicated, or delivered out o f  order. TCP IP protocols are organized into five 
conceptual layers (Black, 1999: M urhammer et al„ 1998).
Thus, an internet is a collection o f networks interconnected by devices called 
routers. Each router in the internet must run TCP/IP to allow application programs to 
exchange packets. TCP/IP protocol software works and handles large internets. 
Currently, TCP/IP is used on the global Internet and has reached over 5 million 
com puters in 82 countries (Com er. 1999).
In conclusion, computers on the Internet communicate using a common 
language, or protocol, called TC P IP. A message on the Internet is divided into
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sections, called packets. TCP puts these packets in secure envelopes. IP adds the 
address o f  the destination com puter. When the  packets reach their destination, they 
are reassem bled into a readable m essage by routers.
Netw ork Applications
The previous section has exam ined a general description o f  LANs. WANs, and 
TCP/IP. The next section will be about netw ork applications. The focus will be on 
the following three aspects: (a) an  explanation o f  the client-server model o f  
interaction, (b) the World Wide Web (W W W ), and (c) Hyper Text Markup Language 
(HTM L).
The concept o f  the client-server structure began in the mid-1980 (Moschovitis, 
Poole. Schuyler. & Sen ft, 1999). The terms clien t and server refer to the two 
applications involved in a com m unication. A client, which is in a user's computer, 
actively initiates contact whereas a server passively  waits for contact. Several 
program s usually run on large, server-class com puters that have sophisticated 
operating systems. The client requests the server for data. The server sends the 
packets on to routers which are com puters that link networks together on the Internet. 
Routers can be thought o f  as regional post offices because they sort each packet o f 
data and then transm it it to either o ther routers o r  another server. Transport protocols 
are used to com m unicate between clients and servers. To be more specific, clients are 
the PCs and serv ers are the larger com puters that feed data and software applications 
to indiv idual PCs (Comer. 1999; Kaye & M edoff. 1999).
According to M oschovitis et al. (1999). the Internet used only text prior to 1990. 
There were no graphics, anim ation, o r colors. T here were no friendly interfaces like 
Netscape and Internet Explorer. People had to Ieam com puter languages such as
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UNIX (a corporate trade name) com m and in order to com m unicate with computers. 
The Internet was not com m only used. The advent o f  the World Wide Web in 1989 
and web browsers in 1993 com pletely changed the Internet. Com puter scientists at 
the University o f  M innesota developed Gopher, a  network browser, for finding and 
viewing information stored on remote com puters (M oschovitis et al„ 1999)
The World Wide Web was developed at C enter European pour la Recherche 
Nucleaire (CERN); European Laboratory for Particle Physics) in Geneva, Switzerland 
by Tim Bemers-Lee, often referred to  as the "Father o f  the World Wide Web" (p. 69) 
as observed by M oschovitis et al. (1999). He was bom  to be a com puter scientist in 
London, England as both his parents worked to develop an early computer called the 
Ferranti Mark 1. As a child. Tim show ed his talent in the field. After he was granted a 
fellow ship at CERN, in 1989 he com pleted the original software for the World Wide 
Web, a hypertext data system. He regards the W W W  as a shared information space, 
in w hich people are able to com m unicate with one another and with computers all 
over the world.
Bem ers-Lee continued to facilitate the design and construction o f  the WWW at 
CERN. In 1994, he m oved to the United States to jo in  the Laboratory for Com puter 
Science at the M assachusetts Institute o f  Technology (M IT) as a director o f a new 
organization, the W W W  Consortium. He was aw arded in 1998 a Mac Arthur 
Foundation genius grant for creation o f  the World W ide Web. The reason why the 
W W W  becam e so w idely accepted w as that Bem ers-Lee chose not to copyright it and 
m ake a profit from his invention. He w as com m itted to m aking the WWW public in 
order that everyone had access to it to gather and offer inform ation (M oschovitis et 
al., 1999).
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The WWW has three im portant features. The first is Uniform Resource Locator 
(URL) that is a set o f  codes that specify the location o f  the files on the Web servers. A 
URL includes the type o f resource being accessed, the address o f  the server, the 
location o f  the file as well as an  address schem e. By keying in a URL, users can go to 
the target place w ithin the WWW. The second feature is Hypertext Transfer Protocol 
(HTTP) which is a set o f rules used to access data and traverse hypertext documents 
on the WWW. All Web addresses begin w ith http://. Hypertext Markup Language 
(HTM L) is the third feature (Kaye & Medoff, 1999; M oschovitis et al., 1999).
HTML, according to Gehris (1998), is the World Wide Web programming 
language. It is m ade up o f a set o f  com m ands that tells the Web browser how to 
display a Web page's words and images, and how to link pages and documents. Web 
page designers use many com m ands to determ ine how their documents will appear 
online by formatting the page using the proper HTML codes. For example, each 
HTM L document is divided into two major parts: a head tailed by a body. The head 
contains details about the docum ent, while the body com prises the majority o f  the 
information. An HTML docum ent starts w ith the tag <HTM L> and ends with the tag 
</HTM L>. A pair o f  tags <HEAD> and < /H EA D > bracket the head, and a pair o f 
tags <BODY> and </BODY> bracket the body. In the head, the tags <TITLE> and 
</TITLE> bracket the text that forms the docum ent title. Also, HTML includes six 
pairs o f  tags that can be used to display headings in the output. Nontextual 
inform ation such as graphics im age or a digitized photo is included in an HTML 
docum ent by using the IMG tag to encode an im age.
The development o f Web browsers opened up the Internet to users without 
com puter skills. Web browsers present online inform ation in readable form and allow
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people to brow se the Web by navigating from site to site. Browsers interpret the 
formatted com m ands o f  HTML. Prior to the M osaic browser developed in 1993. 
there were brow sers which included Erwise. Midas. Cello, and Viola-WWW. These 
paved the w ay for Mosaic, which in turn led to the ubiquitous Netscape N avigator and 
M icrosoft Explorer (M oschovitis et al.. 1999; W illiams & Tolett. 1998).
In conclusion, this section was concerned w ith the technology o f the Internet and 
the World W ide Web. It is a fact that the Internet and the Web are changing the 
lifestyles o f  m illions o f people w ho have grow n to rely on them as a source o f  
information, entertainment and communication. The Internet and the WWW have 
also had a b ig  impact on educational institutions.
W eb-Based Distance Education in Taiwan
National Infonnation Infrastructure (N il) was launched in the United States by 
the C'linton-Gore Adm inistration in 1993. Ever since, every country imitated N il in 
order to catch up with the advance o f  com m unication technology and to be ab le  to be 
well prepared fo ra  new millennium. For example, there is in Singapore. "IT2000". in 
Japan. ’'Inform ation New Policy" and in Hong Kong. “ Five-Year Strategy" (Ho.
2001). Similarly, in Taiwan, the Executive Yuan set up a Nil plan in June o f  1994 and 
established task  forces to build a national information highway. Seventeen projects 
were conducted with the first priority. Two o f  them. "Email to Secondary Schools 
Project" and ” ATM Testbed Netw orks for Interactive Distance Learning Project" had 
a great influence on the Taiwan educational environm ent (N. S. Chen. 2002). M uch 
effort has been made with the expectation that, on the basis o f  the dev elopment o f  
Internet technology. Taiwan could become a society where the Web can expand access
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for com m on people to enorm ous new knowledge resources. Thus. W eb-based 
distance education can carry out the goal o flife-long  learning (T. S. Wu. 1998).
In this section regarding Web-based distance education in Taiwan, the following 
issues w ill be explored: (a) the plan and development o f  Web-based distance 
education, (b) current situations o f  Web-based distance education in schools, (c ) 
teachers w ho are IT com petent in education, and (d) conclusion.
The Plan and Dev elopm ent o f  Web-Based Distance Education
The pre-stage plan and development o f  Web-based distance education was first 
initiated by the M inistry o f  Education in 1994. The m ain work o f  this stage was to 
establish experim ental system s to deliver courses by experienced universities. In 
1997. a final stage o f  the four year distance education program was put into action. 
The goals o f  this program have been noted as follows (M inistry o f Education, 1999).
1. By connecting networks, courses can be taken from various schools, 
cooperation can be established among various educational institutions, and a global 
learning env ironment can be achieved.
2. Foreign techniques can be imported to help produce and develop teaching 
m aterials for the various levels o f  educational institutions, including special 
education.
3. Prov iding in-service to teachers, enterprise em ployees, and governm ent 
em ployees in that training is the most urgent need. In order to keep up with the 
constant change in concepts, technology, and environm ent, people have to update 
their know ledge and techniques. But due to various responsibilities and time 
constraints, online learning can be a way to improve this situation. Currently, in
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Taiwan, there are about 100 universities. In the future, every university will be able to 
offer online courses to everyone w ho wants to take courses online.
4. To cultivate, educate, and train  professionals in various subjects such as 
curriculum  design, development, and delivery’, teaching, and engineering techniques is 
also necessary.
5. In order to have a m ulti-dim ension W eb-leam ing environment, there is a need 
to encourage private enterprise to take part in the development o f  the Internet.
In addition to the four year distance education program, the Ministry o f  
Education launched the following plans to lay a foundation for online learning (Ho,
1998).
1. The Information Education Plan is a period o f  10 years from July 1997 to June 
2007 in which the primary purpose is to continue and expand the plans which are 
being performed so as to improve information education in every' school, to develop 
com puter aided teaching and learning software, to have at least a computer lab in 
every school, and to connect all schools by the Internet.
2. The Development and Cultivation o f Professionals o f N il. which operated from 
July 1997 to June 2 0 0 1 used to train professionals in multimedia. Web-based distance 
education, and to be in charge o f various relevant activities.
3. The Net o f  the W hole Society in Information Education Plan, implemented from 
July 1997 to June 2002 to set up a convenient W eb-based learning environment in 
order to launch lifelong learning for all people.
The plans were all well connected to reach the goal o f constructing an Internet 
based environment for society. The next concern to be discussed w ill be the present
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situation o f  Web-based learning and teaching in the different levels o f  educational 
institutions.
Current Situations o f W eb-based D istance Education in Schools
In the past few years, due to the im plem entation o f  the various plans m entioned 
previously, the construction o f  the infrastructure has been basically com pleted. This 
includes the provision o f  hardware and software to schools, and the setting up o f  the 
networks within and am ong schools. For example, Taiwan's three m ajor Internet 
Serv ices Providers (ISP) are Taiwan A cadem ic Netw ork (TA Net), HiNet, and 
SEEDNet. The last two are for com m ercial use. TANet was initiated in 1990 by 
MOECC, the Com puter Center, M inistry o f  Education. There are three layers o f  
structure associated w ith it, the National Backbone Network, Regional Network 
Centers, and Campus Network. These three layers are responsible for the connection 
o f  regional network centers in Taiwan and international links to the US. The aim o f 
TANet is to support and encourage educational research activity, share information 
and offer opportunities for cooperation am ong universities. Furthermore, substantial 
funds have been made available to prom ote the use o f  information technology in 
education and a clear vision o f  the future, which is a network-based society, has been 
established. All o f this provides a solid foundation upon which Web-based distance 
education can be developed and im plem ented (Han, 2001).
Currently, two types o f  Web courses being offered by higher education are “Non­
credential Web courses” and ” Credential Web Courses” (M inistry o f  Education,
2001). The former m eans that learners get credits but no diploma. M ost learners are 
working people without student status. The latter is exclusively for formal students. 
These two types o f  Web-courses can be classified into three ways to conduct the
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courses. O ne is only to upload learning m aterials on the Web for students' reference. 
Another is that via information exchange and online discussion, students can leam 
from each other; however the time spent on the line is not included in the class. The 
last one is a com plete online course, no class interaction. For this, instructors who 
offer the course have to follow the rules setup by the Ministry o f  Education o f  Taiwan 
(M inistry o f  Education, 2001). Also, some universities can cooperate to provide a 
program for taking courses where universities collaborate to provide courses which 
can be taken by students from the universities which are in league with one another by 
deploying the Asynchronous Transfer Mode (ATM) networks. Students in these 
higher educational institutions can take the courses and the credit is accepted by their 
own university.
As mentioned previously, the project for E-mail Going to Secondary Schools was 
one o f  the main tasks o f  N il's  17 projects. The m ain purpose o f  it is to enable 
teachers and students o f  secondary schools to cultivate the ability o f  using network 
resources. The three stages o f  perform ing this project were listed in Table 2.
The project cannot only be considered in its literal meaning, but it also includes 
integrating inform ation technology to create a diversified educational environm ent, to 
offer students more global learning resources, and to promote the Internet to be an 
educational environm ent for all levels o f  education. In order for this aim  to be carried 
out, a teaching force which is com petent in the use o f  Information Technology (IT) is 
an im portant consideration. This is the concern o f  the following section.
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Table 2
Three Stages o f  Em ail to  Secondary Schools Project
Three Stages Objectives
The Early Stage 
(before 1998)
1. To com plete the special cable connection to the educational 
and research networks o f  universities and  colleges.
2. To establish an educational network cen te r for every county 
and city.
3. To provide the method o f  dialing-in to  use the resources o f  
a local educational network center.
4. To reach 30%  o f  the students o f  the secondary schools, 
colleges, and universities and for them  to use E-mail and 
network resources.
The M iddle Stage 
(1998- 2000)
1. To establish information service system  o f  jun ior and 
elem entary schools and im prove on the  traditional way o f  
teaching.
2. To cooperate with the developm ental progression of 
com m unication networks so as to proceed  with the 
exchange o f  multimedia information.
3. To reach 60%  o f  the students o f  the secondary schools, 
colleges and  universities and for them to use E-mail and 
network resources.
The Long-term  Stage 
(A fter 2000) 2 .
3.
To widely establish service points, that is, at every 
electronic site to set up an educational netw ork center. 
To reach 80%  o f  the students o f  the secondary  schools, 
colleges and  universities and for them to use E-mail and 
network resources.
To popularize the application o f  netw ork information, in 
order to reach the objective o f  universal 
informationlization.
N ote. Source: N. S. C hen , 2002.
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Teachers W ho Are IT Com petent in Education
The application o f lT  to education has been a significant challenge to teachers. 
Today's teachers are not the center o f  attention any more. but. with the aid o f  IT. can 
becom e learning facilitators. In order to fulfill their teaching jobs, teachers have to 
deal w ith three issues in this digital learning environment. These are the changing 
view s o f  learning and teaching, the developm ent o f technical IT skills, and IT 
com petency in education (S. S. Chen & Chu. 2000; Lin, Ma. & Lin. 2000; Wen.
1999).
The educational system  set up during the Industrial Age is undergoing reform in 
order to cope with the change to an information society. In the 1950s and 1960s the 
teaching paradigm was a piece o f  chalk, an eraser, and a blackboard. In the 1970s. 
teaching was facilitated w ith videotapes. Up to the 1980s. satellites were used to 
deliver courses to learners or com puter assisted instniction was used to help educate 
learners. Currently, the educational paradigm has again shifted to the use o f  
inform ation technology to deliver courses online (Ho. 1998). The success o f  
inform ation education definitely hinges on a teaching force that is able to adapt to a 
new educational framework, form, and contents.
In order to be able to adopt new ways to deliver knowledge and skills. IT 
com petency for the sake o f  using IT and the application o f  IT in education must be 
involved. A set o f  professional developm ent strategies, program s, and activities for 
Taiw an's teachers using in-service and pre-service for faculty m em bers' IT education 
has been proposed and im plemented by Taiwan's educational leaders in the Ministry, 
the universities, and research institutions. For example, there are many Internet 
classes to train people how to get on the Internet and TANet conferences for steering
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
new technologies and applications are held. Table 3 shows the ditYerent levels o f  IT 
com petence (S. S. Chen & Chu. 2000).
Table 3
Level o f lT  Com petence
Levels Domains
Basic Basic com puter & Internet technology operations and 
concepts
Intermediate Personal and professional use o f IT; capability in using 
readily available educational courseware
Advance Application o f IT in education
The Basic level and part o f  the Intermediate level are related to the developm ent of 
technical IT skills which include a person 's abilit} to operate multimedia computers, 
to make effective use o f  the Internet to collect data, manage information, make 
decisions, com m unicate and present information, and to use peripheral equipment.
Part o f  the Intermediate level and Advance level pertain to the range o f  IT 
com petence in education. This includes using IT to facilitate and enhance the 
learning o f  the students on the Internet, to be aware o f the paradigm shift in learning 
and teaching, to become frequent and sophisticated IT users in teaching, and to be 
able to conduct courses online. Furthermore, a teacher who is IT competent should 
have the ability to advise IT to plan and promote IT culture in the school (Han. 2000).
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To conclude, to be aw are o f  the changing view o f  learning and teaching in the 
com puter network era. to develop technical skills in IT. and to be able to apply IT in 
education are the three issues which should concern today 's teachers.
Conclusion
Every country in the world is m aking its best effort to attain econom ic growth 
and to enhance productivity. A way to reach these goals is by educational reform. 
Definitely, Taiwan will not be left behind in this new inform ation revolution. 
G overnm ent has set up various national plans to install information technology in the 
educational environm ent.
In order to be able to carry out IT education successfully, the following three 
general issues should also be considered. The first issue is the cost o f  facilities (1. Z. 
Chen. 2000: Ho. 1098). The more resources that are involved in teaching and 
learning, the more funding has to be a consideration. The second one is the re­
training by in-service o f  teachers to act in accordance with the new way to teach (I. Z. 
Chen. 2000: Han. 2000; I. S. VVu. 2000). Not every one can transfer sm oothly from 
the old paradigm to the new one. The third one is how much general people and 
teachers are willing to take and offer online courses (I. Z. Chen, 2000). T his is new 
and very different from the learning and teaching style with which they are familiar.
This section has been related to W eb-based distance education in Taiwan.
Aspects o f  this, such as, various plans regarding distance education, the present 
situations o f  web-based distance education in different level o f  schools, and faculty 
m em bers' IT com petence were explored. The next section focused on W eb-based 
international distance education.
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W eb-Based International Education 
T his section is about international education deployed by Internet technology, 
which Tom Peter "proclaim s the death o f  the distance and the arrival o f  globalization" 
(p. 94; cited in Kelly, 1998). The them e, internationalism in distance education was 
first m entioned in International Council Correspondence Education (ICCE) 
conference in 1938. Now it is known as International Council for D istance Education 
(ICDE). No conference had focused on this theme again until the one held at 
Pennsylvania State University in June, 1994 (Thom pson, 1994).
Internationalism  was defined by M oore (1994a) as "  the practice o f  teaching and 
learning across national borders” (p. 1) by means o f  com m unication technology. This 
theme used to be o f very marginal significance in the field o f  education in North 
Am erica and elsewhere in the world. Now, however, it has been receiving a lot o f 
attention. Many higher education organizations are being attracted to  the practice o f  
global education on the Internet (Duin, Baer, & Starke-M eyerring, 2001).
From  a review o f  literature, the term  globalization and internationalism  both 
mean technologically m ediated education between at least two countries o f  the world. 
The focus o f  this section will be on (a) motives for global education, (b) issues in 
global education, and (c) applications o f  global education.
M otives for Global Education
W hat contributes to the growing practice o f global education? According to 
Moran and  Murgridge (1993) and M oore and Lambert (1996), four m otives 
encouraging educational collaboration are economic, educational, political, and 
ideological. Also, the distribution o f world population is a factor (Dhanarajan, 1998).
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Economic motive. Two factors that push institutions o f  higher education to form 
collaborative partnerships are increasing econom ic pressures and shrinking budgets 
and the increasing number o f  entrepreneurs w ho view the new delivery system s o f 
distance education chiefly from the perspective o f  making profit (Mason. 1998; 
M oore. 1996).
The most critical factor w hich influences adm inistrators and policy m akers o f 
higher education is financial pressure on institutions worldwide. They look to global 
m arkets as a way to respond to governmental pressure in the form o f reduced 
expenditures and the falling num bers o f traditional learners (M ason. 1998). Thus, 
there is a need to collaborate in distance learning for higher education to increase their 
com petitive ability and to rem ain viable. The positive effects o f  collaboration in 
higher education, according to G atliff and VVendel (1998). are sharing the use o f  
limited human and financial resources, m axim izing limited resources, course 
offerings, teaching, learning, and research, and increasing enrollm ents in under­
enrolled courses.
Besides the dwindling educational budget that pushes the collaborative 
partnership o f  post-secondary institutions around the world, the greater use o f  
com m unications technologies in education is also  a factor. Distance educators are 
also concerned with the increasing number o f  entrepreneurs who compete with 
educational institutions in providing education products and services to the general 
public. This is the so-called "cultural industries" (Trindade. 1994). Cultural 
industries already have the channels and equipm ent to provide education and training 
with convenience to the public.
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Educational motive. In addition to the econom ic reasons, changing educational 
paradigm s also m ake international collaboration in distance education necessary. Neil 
(1981) identified som e potential advantages to institutions. First, the materials o f  
com m unity-based program s such as Adult Literacy and English as a Second Language 
can  be developed through cooperation. Im provem ent o f  the quality o f  teaching, as the 
second reason, can be achieved by collaboration to increase the range and pedagogical 
and technological strategies. Third, collaborating to open educational opportunities to 
more learners than traditionally served and creating the relevant program s to meet 
students' needs are another advantage. Finally, collaborative initiatives have the 
capability to resolve large problems, to be more productive in implementing the 
desired changes, and to use collective resources to face challenges.
Political motive. The influence o f  state and national politics on education also 
m akes inter-institutional and international collaboration at the local, regional, and 
international levels possible. There are m ultipurpose aim s for the developm ent and 
acceleration o f  educational collaboration across national borders. For example, the 
International Council for Distance Education (ICDE) is one o f  the largest systems for 
international distance education. The mission o f  it is to assist developing nations to 
get educational resources from developed countries (M oore, 1994b). The expansion 
o f  netw orks across countries in Europe was initially used for improving trade and 
prom oting econom ic activities to fight unem ploym ent. Later on, it was used by the 
European A ssociation o f  Distance Teaching U niversities (EADTU) and the European 
Distance Education Netw ork (EDEN) for educational purposes such as to conducting 
research, developing projects, and interchanging courses and materials (Trindade, 
1995). Also collaboration is a potentially effective in helping students in the more
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econom ically  underdeveloped parts o f  the world to satisfy  their needs in pursuing 
know ledge to be able to im prove their living and to enhance the richness and quality 
o f  educational resources.
Ideological motive. In addition to the motives m entioned above, there are also 
ideological reasons for engaging in collaboration across national boundaries. The 
spread o f  global com m unication systems has directed the  course o f  larger social 
changes. As a m atter o f  fact, as Mason (1998) stated, the  growth o f  transnational 
education is "a reflection o f  society 's increasing understanding o f  the interrelatedness 
and interdependence in the physical w orld" (p. 7). The unstable global environment 
is a potential problem  for everyone; it is not possible for any individual or any level o f 
social organization to resolve the problems. International collaboration in education 
has the potential to improve mutual understanding and lead to greater tolerance. This 
situation in the w orld can be improved by creating a structure to produce mutual 
understandings am ong countries. International education is a structure that provides a 
solution to this unstable global environm ent in that educational opportunities and 
resources are opening up to the general public (Moor, 1996).
D istribution o f  population. The population o f  the w orld  also is a consideration 
for the im plem entation o f  distance education. Over the next ten to fifteen years, the 
population will grow  at an annual average rate o f  about 1.6%. Table 4 shows the 
w orld population distribution in more developed and less developed regions from 
1990 to 2010 (Dhanarajan, 1998).




Region 1990 1995 2000 2005 2010
World Total 5.295.300 5.759.276 6.288.254 6.688.159 7.149.499
CAGR 1.7% 1.6% 1.4% I. 3%
More Developed 
Regions
1.211.138 1.244.176 1.277.963 1.310.427 1.340.532




4.084.162 4.515.100 4.950,291 5.377.732
CAGR 2.0% 1.9% 1.7% 1.6%
Note. Numbers in millions. CAGR: Com pound Annual Growth Rate (fo r previous 
five-year period). Source: P. M. Callan. Future Scenarios: Education and Work. 
Report on the Conference on Directions: Education and Training for 15-24 year olds. 
Sydney, Australia. 1994.
In addition to the uneven distribution o f  w orld population. Table 5 show s 
projected changes in the 15-24 year old population. From the table, it can be seen that 
the grow th is not even. The highest birth rate will be located in the poorest countries, 
w hile the population o f the rich and industrialized countries w ill stay stable and even 
have negative growth. An o lder population will have an im pact on education. The 
population o f  these over 65 years o f  age in richer but slow er grow th countries is 
increasing; how ever, the num ber o f  young m en in the less developed regions o f  the 
world will increase dramatically. As a result, it is these underdeveloped areas that 
need education the most (Dhanarajan, 1998).
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Table 5
Projected 15-24 Year-Old Population
Region 1990 1995 2000 2005 2010
World Total 1.014.940 1.031.809 1.070.638 1.159.319 1.240.839
CAGR 0.3% 0.7°,, 1.6% 1.4%
More Developed 
Regions
180.760 177.252 175.345 175.800 174.967
CAGR - 0.4% - 0.2% 0.1% -0.1",,
Less Developed 
Regions
834,179 854.566 895.293 983.520 1.065.872
CAGR 0.5% 0.9",, 1.9% 1.6%
Note. Numbers in millions. CAGR: Com pound Annual Growth Rate (fo r previous 
five-year period). Source: P. M. C'allan. Future Scenarios: Education and  Work. 
Report on the Conference on Directions: Education and Training for 15-24 year olds. 
Sydney. Australia. 1994.
From the point o f  view o f  the rate o f  illiteracy around the world, according to 
Dhanarajan (1998). roughly, about one-fifth or 960 million o f  the w orld's population 
cannot read and write, most illiterate people are located in the poorer nations. Thus, it 
is clear that these countries are facing struggles with illiteracy, under-education, 
under-supply o f  education resources, and quality o f  education. In one word, 
education to all economic levels o f  these countries is appalling. Table 6 lists the 
world population participating in education.
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Table 6
Rate o f  World Population Participatinu in Education bv I.evel (W orld Totals). 1970-
1990
Level Years Rates
First Level 1970 89%
1990 99*’,,
Second Level 1970 36%
1990 50%
T hird Level 1970 8.5%
1990 12.7%
Note. Source: P. M. Callan. Future Scenarios: Education and Work. Report on the
C onference on Directions: Education and Training for 15 -24 year olds. Sydney.
A ustralia. 1994.
The conclusion based on the data o f  Tables 4 to 6, is that collaboration in global 
education across nations is necessary in that it has a potentially effective and efficient 
m eans to meet com m on needs such as improving the rate o f literacy for developing or
under developed countries. As M oore ( 1994b) said.
Students in the more economically underdeveloped parts o f  the world can leam  
from the best teachers, using the best materials, and can electronically access the 
best libraries simultaneously with colleagues in the most advanced economies.
At the sam e time, such communication resources make it possible for students in 
econom ically advanced countries to leam from and to be enriched by the greater 
artistic, cultural, and spiritual sophistication that is frequently to be found in the 
less econom ically developed countries, (p. 4)
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Issues in Global Education
As new technology pushes us towards international collaboration in higher 
education, academ ic globalization has become a trend. However, some issues are 
generated with the com ing o f  internationalism, for example, cultural diversity. 
According to Mason (1998). "the big issue in global education is the cultural one. 
M ost practitioners have hardly begun to tackle it. Much o f  the promise o f  the 
globalization movem ent in education depends on how successfully cultural 
differences are addressed" (p. x). Thus, an appreciation o f  the role o f  culture in 
education is essential because it leads to a deeper and more valid understanding o f  the 
nature o f  student learning.
The term, culture, is defined as views, values, norms, expectations, and 
conventions for behavior that are typical for a specific society o r com m unity (Branden 
& Lambert. 1999). Researchers have studied the relationship between knowledge 
acquisition and culture. Observations from the Western schooling and learning 
tradition can be made in comparing other people's cultures. Lor example, from the 
Western point o f  view, the sense o f  reality has been shaped by a mechanical 
worldview: thus, em phases are placed on quantification and universal statements. 
Learners are led by orthodoxy and stress authority rather than experience. Know ledge 
transfer focuses more on the data than on the process o f  transfer. How ever, the 
Eastern culture 's sense o f  reality is m ore holistic. It em phasizes interdependent 
relationships o f  living things, nature, and the environment. As a result, learners from 
non-W estern traditions are seen to emphasize more cooperation, experience, group 
harmony, intuition, and reflection (Doll, 1989; Gough. 1989).
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The above differences in the cultural dim ension can contribute to interpreting 
and constructing the knowledge in different w ays by students from different cultures. 
As a result, w hen designing learning technologies and methods, social and cultural 
contexts m ust be taken into account. In addition to the influence o f  cultural diversity 
on knowledge building, linguistic differences are a crucial factor hindering 
intercultural collaboration (Cohen & Miyake. 1986). The individual makes sense o f 
the world through language and the process o f  active interaction with other 
individuals. In addition to spoken language, com m unication can also be achieved in 
various ways such  as differences in style o f  writing, presentation o f  arguments, 
loudness o f  speaking, body language and body distance. However, these various 
ways o f com m unication are culturally bond and they can hinder communication.
To sum up the focus o f  this section, issues in global education are the influence 
o f culture on knowledge building and language in virtual instruction. These two 
factors are two challenges for the success o f  a cross-nations distance education. The 
next section is on  the cases o f  current global education.
Applications o f  Global Education
This section is about current applications o f  global education. Presently, there 
are quite a few educational institutions offering global education programs. Duke 
University in N orth  Carolina offered a course. G lobal Executive MBA to 45 students 
from many countries (http: www .fuqua.duke.edu). and there is the UK. Open 
University (http: ww u .open.ac.uk ). In this section, the example used o f the 
application o f  global education is the Graduate C ertificate in Open and Distance 
Learning, U niversity o f  Southern Queensland (U SQ ) in Australia 
(http: w uw .usq.edu.au). According to Mason (1998). this course is a series o f  Web-
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based courses aim ed at academ ic and training personnel who w ant to acquire and 
im prove their knowledge and  skill in the design, developm ent, delivery, and 
m anagement o f  distance education.
USQ got involved in distance education in 1977. At present, it has m ore than 
16,000 students enrolled from  all over Australia and 2,000 to 3,000 students enrolled 
as distant students from countries such as Kuala Lumpur. Singapore, Hong Kong, and 
M alaysia. USQ also has established a number o f  offices abroad. This series o f  Web- 
based courses were initiated by funding from the Australian Federal Government and 
a Global Learning Initiative o f  AT&T and the International Council for D istance 
Education (1CDE).
Structure o f  the course. Courses are com posed o f  tailor-m ade Web pages, 
interaction through a Web conference system and  recom m ended readings. Like most 
other courses conducted online, the bulk o f the content o f the courses in the program 
is actually the reading, with the Web materials offering a fram ework and guide to the 
subject.
M ason (1998) noted that there is a team o f  academ ics and support s ta ff from 
various departments and centers to coordinate the program and to consider relevant 
issues in supporting W eb-based courses. Each topic in the course follows the same 
pattern: experiencing, reflecting, conceptualism, and applying the learned concept. It 
m eans that after students study the material provided on the Web, they need to reflect 
on the ideas, then they interact online with the tu tor and other students to enter the 
conceptualization phrase. The final stage is to apply  the concepts by doing 
assignments.
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It is w orth m entioning that a library assistant was hired to  support the course to 
search the Internet for the relevant support m aterials for the courses. There are many 
electronic journals, magazines, and  newsletters. All relevant m aterials from the Web 
w ere pooled into the program "Treasure Trove" to o iler students well-prepared 
references and links. In addition, the library offers a Virtual Reference Desk to 
support the course.
Student feedback. Mason (1998). based on her interview w ith distant learners in 
person or by m ail, pointed out som e problems that needed to be examined. The first 
is the access problem . A student from Brazil finally gave up registration because o f 
poor Internet connections. And students from the Solomon Islands had difficulties in 
logging on to the Web. Culture and second languages are another challenge. It 
seem ed that assignm ents produced by some o f the second language users w ere very 
poor. Furtherm ore, writing and spelling were poor. Com m unication problems were 
linguistic and cultural. As a result, the discussions were dom inated by English 
speakers. The tutors had a dilemma because pointing out linguistic errors made the 
situation worse. In spite o f  the above negative feedback, there w as a favorable 
com m ent about Web conferencing. A student stated that it was valuable for sharing 
reflections w ith others.
C hallenges to face. After review ing the application o f the courses offered by 
USQ. Mason (1998) had some reflections on the current problem s regarding global 
courses:
1. Access to the Web is still a problem around the world. It needs to be solved in 
order to provide more access to learners located in these problem areas.
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2. In order to run online interactive courses sm oothly, many course providers 
need to becom e more proficient in w riting materials for Web environm ent learning.
3. S tudent discipline for those w ho enroll in Web courses needs to be developed 
so that there is a study pattern and so that they support participation in the online 
course.
4. The course designers need to be aware that the discussion can be dominated 
by English speakers due to cultural and linguistic barriers.
5. As more and m ore educational technology is used to facilitate teaching and 
learning, institutions need to develop expertise in using media and maintaining a 
sm all-scale course in order to build up experience in the Web.
In conclusion, a dram atic global change in econom ics, education, politics, and 
ideology, as well as, the distribution o f  world population has made internationalism in 
education possible and necessary. Collaboration becom es imperative for educational 
institutions to move toward providing global access io their programs. When courses 
are offered to a global student body, cultural diversity is a critical point for the success 
o f  a course. Currently, there have been an increasing num ber o f  educational 
institutions offering courses across national borders.
Summary o f  Literature Review
C hapter II is a review o f  the literature related to this study. The six sections are: 
(a) the definition evolution o f  distance education, (b) theories o f  distance education,
(c) Web-based learning and instruction: a constructivist approach, (d) the technology 
o f  the Internet and WWW, (e) Web-based distance education in Taiwan, and (0  Web- 
based international education. These are the foundation o f  the developm ent o f  the 
questionnaire. Part III o f  the questionnaire, perceptions o f  web-based international
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education programs, is related to section (0 .  Web-based international education. Part 
IV o f  the questionnaire, skills w ith com puters. World Wide Web (W W W ), and Web 
Course M anagement (W CM ) tools related to design, developm ent, and delivery o f  
web-based courses, is related to the section (d). the technology o f  the Internet and 
WWW. Part I and part II o f  the questionnaire, instructor's perspectives o f  educational 
technology and attitudes regarding Web-based distance education, can be related to all 
sections o f  the literature review.
Next, in the following chapter, the focus is on the m ethodology applied to 
conducting this research.





The two research problem s o f  this study w ere to establish faculty attitudes 
regarding a distance education instructional program  for m aritime technology 
institutions in two seafaring countries and to exam ine the readiness for offering 
certificates to seafarers via international education with countries who are m em bers o f 
the United Nations. There w ere two purposes to this study. One was to identify and 
determ ine faculty attitudes and intentions about adopting distance educational 
methodology. The other was to develop guidelines for a program in preparation for 
implementing Web-based distance education for the faculty members in Taiwan.
In other w ords, the points o f  the problems and purposes were the attitudes o f  the 
faculty members o f  m aritim e technology in Taiwan and in Australia regarding Web- 
based distance education, the readiness to adopt new ways to teach, and guidelines for 
a program in preparation for im plem enting Web-based distance education. In order to 
solve the problems, to fulfill the purposes, and to collect data from the respondents to 
evaluate the faculty m em bers' attitudes regarding Web-based distance education, the 
self-implemented questionnaire w as used. The questionnaire w as composed o f  six 
parts (located in Appendix C) and the following research questions were implied. 
Appendix B lists in detail how the items on the questionnaire addressed the research 
questions.
I . What are the sim ilarities and/or differences in attitudes and intentions 
regarding Web-based distance education and Web-based international education
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program s am o n g  the faculty at nine vocational high schools, two jun io r colleges, the 
tw o un iversities in Taiwan, and the faculty at AMC in Australia?
2. W hat is the relationship betw een perspectives on educational technology and 
W eb-based education?
3. W hat is the relationship between perspectives on educational technology and 
W eb-based international education programs?
4. W hat is the relationship between Web-based d istance education and Web- 
based in ternational education programs?
5. W hat is the relationship between the faculty 's skills with com puters, WWW. 
and W CM  to o ls  and Web-based international education program s?
6. W hat is the relationship betw een age and W eb-based distance education?
The data  collected from Parts I to IV and Item 42 in Part VI, which was about
age, answ ered  the six research questions. The six research questions and Part V and 
Part VI o f  the questionnaire were related to the two purposes and the two problems o f  
the study. T h e  survey results o f  Part V, Items 41 -48 w ere used to fulfill one o f  the 
purposes, to deve lop  guidelines for a program in preparation for im plementing Web- 
based d istance education for the faculty m em bers in Taiwan. Items 49 to 50 o f  Part V 
o f  the questionnaire  were used to answ er one o f  the research  questions, to examine the 
readiness for o ffering  certificates to seafarers via international education with 
countries w ho are  members o f  the United Nations. R esearch Q uestion I was used to 
answ er the o th e r  research problem and purpose, w hich is about the attitudes o f  the 
faculty m em bers o f  the two countries regarding W eb-based instruction. The survey 
result o f  R esearch  Questions 2 to 6 were used to establish the correlation am ong
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dim ensions o f  Part I to Part IV, to see if  one dim ension w as related to another 
dim ension. The correlation could be a reference for conducting a training program.
After interpreting the relation o f  the research problem s and purposes to the 
research questions and the questionnaire, then, the next focus is about methodology, 
which includes the type of research and variables, research  instrument and validity, 
population and sam ple, data collection, and data analysis.
Type o f  Research and Variables
The purpose o f  this study was to investigate the m aritim e technology faculty 
m em bers' attitudes regarding Web-based distance instruction and international 
education program s, with the results o f  the study to be used as a reference and 
guideline fo ra  faculty training program. Therefore the survey technique was used. 
A lso, as noted in Chapter I, according to Fraenkel and Wallen (2000), it was com m on 
for researchers to examine "the relationship o f  responses to one question in a survey 
to another, or o f  a score based on one set o f  survey questions to a score based on 
another set" (p. 433). if  this was the case, the techniques o f  correlational research 
were employed. Thus, in this study, the result o f  the surv ey was the base for 
correlational research. The dependent variable was the score calculated from faculty 's 
responses to the statements on the questionnaire. A s defined in this study, there are 
six selected independent variables utilized to explore the relationship am ong them. 
They were identified as (a) instructors' perspectives on educational technology, (b) 
attitudes regarding Web-based distance education, (c) perceptions o f Web-based 
international education, (d) skills with com puters, the Internet, World W ide Web 
(W W W ), and Web Course M anagement (W CM ) tools related to design, development,
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and delivery o f Web-based courses, (e) technology training program for faculty to 
develop Web-based courses, and (0  dem ographic information.
The above six independent variables were used to construct the contents o f  
the questionnaire. The assum ption behind this was that if the faculty m em bers had a 
better capability to m ake use o f  various educational technologies, they w ere in a better 
position to embrace new w ays to deliver know ledge. If this were the case, it w ould be 
easier for them to accept W eb-based distance education conducted domestically.
Flow ever, as seen in the review' o f  literature. Web-based international education 
involves difficult issues such as cultural and linguistic barriers. The adm inistrative 
issue is also included; thus, it might not easily be accepted by the faculty members in 
general. Despite those issues, collaboration in conducting Web-based international 
education has become a trend as many experts pointed out. As a result, there was a 
need to see if the faculty m em bers o f  the five groups were open to this concept. If the 
faculty members were able to adopt W eb-technology to deliver courses, then were 
they familiar w ith the relevant skills and WCM tools? If they w ere not and there 
should be a training program to prepare them to implement this technology. Finally, 
the demographic information w as used to find the age. the years o f  serv ices in the 
field, and other questions related to this study.
The above logical thinking was the foundation o f  the composition o f  the contents 
o f  this questionnaire. These independent variables combined with the research 
questions, as expected, contributed to fulfilling the research purposes and to solve the 
research problems o f this study.
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Research Instrum ent and Validity 
The research instrum ent was divided into six parts. To com ply with the 
correlational statistical technique, pairs o f  scores were correlated and the resulting 
correlation coefficient indicated the degree o f  relationship between the variables.
The six parts o f the questionnaire (located in Appendix C) used to collect data 
were developed by the researcher based on the literature review, input from experts in 
the related area, and the researcher's course o f  study in the program. The 
questionnaire in Part I was designed to evaluate faculty's perspectives on educational 
technology. Part II was intended to investigate faculty's attitudes regarding Web-based 
distance programs conducted domestically, and Part III w as used to understand faculty 
m em bers' perceptions o f  W eb-based international education programs. Part IV 
assessed the facult) m em bers' skills with computers, the Internet. WWW. and WCM 
tools related to design, developm ent, and delivery' o f Web-based courses. In each Part 
there were 10 statements. A Likert scale with live alternative choices was used for 
faculty members to circle the number that best describes their thoughts and opinions. 
The scale was 1 (strongly disagree). 2 (disagree). 3 (undecided), 4 (agree), and 5 
(strongly agree). The scale 1, 2. 3. 4, and 5 represented 1 point. 2 points. 3 points. 4 
points, and 5 points. Part V was used to assess training programs for faculty to 
deliver courses online. Part VI was demographic information.
After the questionnaire was developed from the literature review and the 
researcher's course o f  study, it was made available to experts in the related field for 
v alidation. After the questionnaire was validated by the experts, the final draft o f  the 
questionnaire was translated from English to Chinese (see Appendix D). In order to 
avoid am biguity as well as m isunderstanding resulting from language translation, four
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native Chinese speakers were asked to  verify the translated questionnaire. A  pilot test 
was perform ed to test the validity in order to gain proper responses before the survey 
was form ally conducted. Six faculty m em bers in universities and colleges and  eight 
faculty m em bers in a vocational high school in Taiwan participated in the C hinese 
version pilot test. A faculty m em ber at University o f  Northern Iowa (UNI) took part 
in the English version pilot test. A ccording to the feedback from the respondents, the 
questionnaire was easily understood and required no further amending or correcting.
Sam pling M ethod
A ry et al. (2000) stated. ” In purposive sampling, also referred to as judgm ent 
sam pling, sample elem ents judged to be typical, o r representative, are chosen from the 
population" (p. 180). The purposive sam pling was used to conduct this research in 
the study. The reason for using this sam pling method was that maritime technology is 
a special field at the higher education level. In Taiwan, there arc only two university 
level institutions. The population o f  this study consisted o f  all the faculty m em bers 
from nine vocational high schools (n = 186), two jun ior colleges (n = 56), NK IM T 
National Kaohsiung Institute Marine Technology (NKIMT; n = 67), National Taiwan 
Ocean University (NTOU; n = 42), and  Australian M aritime College (AMC; n = 25). 
The sources o f  the num ber o f  the faculty m em bers were from the Web page o f  the 
M inistry o f  Education in Taiwan (http://w w w .edu.tw ) and the Web-page o f  A M C  
(http://wrww.amc.au). A lso as m entioned previously in the limitations, due to the fact 
that the m aritime technology faculty need to deliver the online courses to vocational 
schools and to establish a partnership for the international program , the population 
was restricted to faculty in the departm ent o f  m aritim e technology. Basically, in this 
study, the population in Taiwan included all faculty members.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
76
Data Collection
The questionnaire survey technique was em ployed as the means to collect data 
for this study. Once the C hinese and English versions o f  the questionnaires were 
revised and approved and a pilot test w as conducted, they were used to collect data. 
For the English version, only Part I, II. HI, IV. and VI o f  the questionnaire was used to 
survey the faculty in AM C because the training program did not include AMC. In 
order to ensure that all the target sam ples were included and to facilitate a good return 
rate a mailing system was applied. Further, a coding system  was applied in order to 
order and process the data. After the data was analyzed, it would be destroyed. It was 
an anonymous surv ey. The faculty at AM C was sun  eyed by email because o f the 
overseas location. The questionnaire was hand delivered by the researcher to even ' 
faculty m em ber at NKIM T due to being located in the sam e city. Additionally, the 
researcher delivered in person the questionnaire to faculty members at two vocational 
high schools situated a short distance from the location o f  the researcher.
rhe total sam ple consisted o f 376 persons. The returned questionnaires 
numbered 239. However, 8 o f  these returned questionnaires were unusable for data 
analysis because ol missing values on questions. There w ere no missing values for all 
231 returned questionnaire. In the final accounting, each institution resulted in the 
amounts as follows: (a) nine vocational high schools. 109. (b) two jun ior colleges. 3 1. 
(c) NKIMT. 42, (d) NTOU, 38. and (e) A M C, 11, for an accumulated total o f  231.
Data Analysis
After the surv ey was completed and the questionnaires were collected and 
organized, the data were analyzed by using these three statistical techniques, one way 
ANOVA. Pearson's product moment coefficient o f  correlation, and two-sample
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Kolmogorov-Smimov test (K-S test) in the softw are program, the Statistical Package 
for Social Science (SPSS).
Furthermore, the first four parts o f  the questionnaire are the instructor’s 
perspectives on educational technology, attitudes regarding W eb-based distance 
education, perceptions o f  W eb-based international programs, as well as skills with 
com puters, the Internet, WWW, and W CM  tools related to design, development, and 
delivery o f  Web-based courses. In order to com pare the differences and similarities 
am ong the five groups and to calculate the correlations among classified dimensions, 
each part o f  the questionnaire, based on the sim ilarity  in nature, was classified into 
several dimensions (see Appendix H).
One way ANOVA was applied to address Research Questions 1 and 6 to analyze 
the differences and sim ilarities am ong the five groups regarding Web-based distance 
education and Web-based international d istance education. O ne way ANOVA was 
used to interpret the data because more than tw o groups existed (Gravetter & Wallnau, 
1999). The score added from each item was used to calculate the mean score. For the 
purpose o f  explanation, the researcher defined the mean scores as follows: weakly 
disagree (2.50-2.99), weakly agree (3.00-3.49), moderately agree (3.50-3.99), highly 
agree (4.00-4.49), and strongly agree (4.50-5.00). The mean score indicated the 
faculty members’ attitudes regarding W eb-based distance education and W eb-based 
international programs. The higher the score, the higher the degree o f  accepting the 
technology mediated teaching and learning process. One-way ANOVA at level .05 ( a  
= 0.05) was then applied in order to com pare the m ean difference o f  each 
dim ension to determine i f  there was a significant difference am ong the five groups. A  
Tukey Post Hoc test was perform ed to identify the location o f  the differences.
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The second statistical technique used was correlational statistical analysis. 
Pearson's product moment coefficient o f  correlation. It was used to present research 
results because the am ount o f  relationship between variables or attitude items can  be 
interpreted efficiently (Oskam p. 1977). Research Questions 2 to 5 employed the 
statistical test to answer the correlations am ong the dimensions. The mean score o f  
each dim ension o f  each part o f  the questionnaire was calculated to establish their 
relationship by using the test statistic. Pearson's product moment coefficient o f  
correlation. The level o f  significance (a )  result was 0.05.
SPSS was used to calculate the correlation coefficients (r) and the significant 
level o f  variables. The correlation between the variables was expressed as Pearson 's 
correlation coefficient (r). If the correlation coefficient was not zero, the correlation 
coefficient (r) and the significant level were reported. The correlation coefficient and 
its confidence level were used to interpret the nature and significance o f  the 
relationship between variables. Since the relationship between variables cannot be 
decided in advance, a two-tailed test at the 0.05 level needed to be conducted.
Correlations can be classified into two categories: positive and negative. In a 
positive correlation, the two variables tend to move in the same direction: W hen the X 
variable increases, the Y variable also increases; and if  the X variable decreases, the Y 
variable also decreases. With a negative correlation, the two variables tend to go in 
opposite directions. When the X variable increases, the Y variable decreases. It 
becomes an inverse relationship. A correlation o f  1.00 (or -1 .00) indicates a perfectly  
consistent relationship. At the other extreme, a correlation o f  0 indicates no 
relationship at all.
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A m ore specific manner o f  interpretation o f  correlation coefficients (r). according 
to Gay and Airasian (2000). is that if  a calculated r-value is below  positive or 
negative .35. the relationship between variables is low or not related. If  a calculated r- 
value is between positive or negative .35 and .65. it is m oderately related. I f  a 
calculated r-value is higher than positive or negative .65. it is highly related.
Finally, the statistical test. Two-sample K olm ogorov-Sm im ov test (K -S test), was 
used to  determ ine if a consistency existed am ong the groups. It was used because this 
is a nonparam etric test and the assum ptions about the distribution was not made. 
Furtherm ore, the data were m easured on a nom inal scale (G ravetter & W allnau.
1999). In order to fulfill the secondary' purpose o f  this study: to develop guidelines 
for a program  in preparation for implementing Web-based d istance education. Part V 
o f  the questionnaire was designed to survey the faculty o f  m aritim e technology, nine 
vocational high schools, two ju n io r colleges. NKIMT, and N T O II in Taiwan. In total, 
there were 220 valid responses. There were eight items in this part. For Item s 41 to 
43, only one choice could be checked. The responses were calculated and presented 
in the form o f  frequency and percentage.
For Items 44 to 48, more than one choice could be selected. The choices 
checked were cataloged by 1.2. 3, 4, and 5 and calculated and presented in the form 
o f  frequency and percentage. A K-S test was used to determ ine i f  a consistency 
existed am ong the groups. For exam ple, if under Item 44. choice number 3 was 
im portant to one group, and also important to the other three groups, there is a 
consistency which exists among the four groups which would facilitate training. 
O therwise, individual group differences needed to be considered. The null hypothesis 
(Ho) stated that there is no difference among the four educational institutions. The
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alternative hypothesis (H i) stated that there is a difference betw een the four groups. 
SPSS was used to run the test result. If the level o f  significance ( a  = 0.05) is low er 
than 0.05. then a difference would exist. Thus, w e would then reject the null 
hypothesis. Otherwise, we fail to reject the null hypothesis which means that there is 
no difference among the four groups.
A fter running a K-S test to see if  there is a consistency regarding the choices 
checked, the responses to each choice were calculated and presented in the form o f  
frequency and percent. If the choices checked had the highest frequency, it meant that 
it was the choice every' faculty m em ber thought it was necessary and important. Thus, 
when preparing the training program, the choice w ith the highest frequency was the 
first consideration.
For Part VI o f the questionnaire, dem ographic information, frequency 
distribution tables have been used to organize the distribution o f  the data. The 
questionnaire composed o f  six parts was used to collect data to answ er six research 
questions which in turn correspond to the research problem s and the research 
purposes. Research Question 1 and 6 were answ ered by Part II. Part III. and Part VI o f  
the questionnaire by applying one way ANOVA. Research Questions 2 to 5 were 
responded to by the combination o f  Part I to Part IV  o f  the questionnaire by using 
Pearson's product moment coefficient o f  correlation. And Part V o f  the questionnaire 
was designed to implementing a training program. A K-S test was used to determ ine 
if  a consistency existed among the groups.
To sum up this chapter, in addition to illustrating the relations o f  research 
problem s, purposes, research questions o f  the study, and the logical thinking o f  the 
constniction o f  the contents o f the questionnaire, the focus w as on the type o f research
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used, the composition o f  the questionnaire, the verification o f  the research instrument, 
the selection o f samples, the collection o f  the data, and  the statistical tests used to 
analyze the data. The concern o f  the next chapter is on data analysis.
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C H A PTER  IV 
ANA LYSIS OF TH E DATA 
This chapter presented the results o f  the statistical analyses o f  data gathered 
during this study. The findings fo r this study w ere derived from an analysis o f  the 
collected data. The following n ine sections w ere included in this chapter. They w ere 
description o f  responses, dem ographic inform ation. Research Q uestion 1,
Research Question 2, Research Q uestion 3, R esearch Question 4, Research Q uestion 
5, Research Question 6, and finally the analysis o f  Part V o f  the questionnaire, 
training programs for faculty to deliver courses online.
D escription o f  Responses 
The first wave o f  m ailing w as com prised o f  376 copies o f the questionnaire. 
There were 351 o f  376 copies o f  the  questionnaire sent, mailed, or hand delivered to 
the target subjects in four educational institutions in Taiwan. There were 25 o f  376 
copies o f  the questionnaire sent by em ail to the faculty in Australian M aritime C ollege 
(AMC). Responses were received from  187 o f  the subjects surveyed from Taiwan. 
Only 5 copies o f  the questionnaire w ere returned from AMC. Then a follow-up 
mailing which consisted o f  184 cop ies o f  the questionnaire was m ailed to the subjects 
who had not responded. Eleven o f  184 copies o f  the questionnaire were sent by em ail 
to AMC. Another 41 subjects responded to the follow-up survey. There were 3 
copies o f  the questionnaire from A M C . Due to  the low  return rate from AMC faculty, 
another follow-up mailing w as sent by  email to  those non-respondents. An additional 
3 instruments were returned. In total, there w ere 239 responses. The return rate was
63.5 %. However, 8 copies o f  the questionnaire w ere unusable for data analysis
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
83
because o f  m issing values on questions. There were no m issing values for all 231 
returned questionnaires.
D em ographic Information 
The dem ographic data o f  partic ipan ts in the five groups was com posed o f  (a) 
schools (b) gender, (c) age, (d) years o f  service, (e) faculty rank, (0  education, and (g) 
m iscellaneous which included questions regarding access to the Internet at home, 
using the Internet in class preparation, having an email account, and using com puters 
for word processing.
Distribution o f  Schools
The questionnaire was mailed, sent, or hand delivered to teachers grouped by 
different levels o f  educational institutions. The com position o f  respondents consists 
o f  47.2%  (109/231) from 9 vocational high schools, 13.4% (31/231) from two jun ior 
colleges, 18.2% (42/231) from N K IM T, 16.5%(38/231) from NTOU, and 4.8%  
(11/231) from AMC.
G ender Distribution
The gender distribution o f  five g roups was shown in Table 7. There w as a great 
difference in num ber in the proportion o f  male and female faculty. It was found that 
in Taiwan very few females (18.2% ) w ere in a teaching position in the m aritim e 
technology area.




G ender No. O,0
Male 180 81.8%
Fem ale 42 18.2%
Total 231 lOO-'t,
Ane D istribution
T he age distribution was shown in Table 8. The m ajority o f  faculty members 
were betw een 31 and 50 years o f age (52.4%). Therefore, most o f  them  would be 
considered m iddle aged. However, faculty members below 30 years o f  age were
21.6 "o. which m eant that there were quite a few young faculty members. Those 
above 51 am ounted to 26".. which exceeded the percentage o f the under 30 group.




Age G rouping No. %




A bove 61 14 6.1%
Total 231 100%
D istribution o f  Years o f  Service
The num ber o f  years o f  teaching experience was displayed in Table 9. The table 
shows that the number o f  teachers w ho have taught less than five years was 21.6% 
while those between 6-10 years was 25.1%. These two groups nearly paralleled the 
age groupings in Table 8. The faculty teaching less than 10 years was 46.7% , and the 
groups beyond 21 years also  were close to paralleling the age grouping in Table 8, o f  
those beyond 51 years.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
86
Table 9
Years o f  S en  ices
Years o f  Services No. / 0
U nder 5 years 50 21.6%
6-10 years 58 25.1%
11 -20 years 64 27.7%
21 -30 years 43 18.6%
A bove 31 years 16 6.9%
Total 231 100%.
Distribution o f  Faculty Rank
The distribution of faculty rank is displayed in Table 10. Am ong live categories.
teachers who serve in high schools were 48 .9  %. While those w ho serve above the
high school level were over half. 51.1%.




Faculty Rank No. 0//o
Professor 43 18.6%
A ssociate Professor 29 12.6%





The level o f  education for the five groups w as shown in Table 11. T he majority 
o f  respondents held a Bachelor degree (45%), and 14 o f them  were also technicians 
w ith certificates. There were 29%  o f  respondents who possessed a M aster degree. 
There were 19.5% o f  participants who had earned  a Doctorate. There w ere 3% o f 
participants who had licenses issued from the governm ent o f  Taiwan such as ch ief 
engineer licenses and pilot licenses and 3.5% belonged to o ther categories such as 
certificate, credential, and endorsem ent.




Education Degree No. %
Bachelor 104 45%






The answ ers to the other questions such as access to  the Internet at home, using 
the Internet in class preparation, having an email account, and using computers for 
word processing were under the category o f  m iscellaneous and displayed in Table 12. 
Up to 83.5%  participants had access to the Internet a t hom e, 83.1%  had an email 
account, and  83.5%  used com puters for word processing. However, among them only 
36.8% m ade use o f  the Internet in class participation. T he statistical numbers show ed 
that respondents were not used to taking advantage o f  this new Internet technology.





Items No. 0 0 No. O /O
A ccess to the Web 193 83.5 38 16.5
Use the Internet for the Class 
Preparation
85 36.8 146 63.2
Email Account 192 83.1 39 16.9
Use Computers for Word Processing 193 83.5 38 16.5
1'he above analysis was about dem ographic information. The following sections 
w ill be about the analysis of the Research Questions 1 to 6 and the program training.
Research Question 1: Sim ilarities and Differences in Attitudes 
In this investigation. Research Question 1 was associated w ith the problem  and 
the purpose o f this study to evaluate the attitude o f  faculty m em bers o f  tw o countries 
about adopting a distance education method. Part II and Part III o f  the questionnaire 
w ere designed to answ er this question (see Appendix C). Research Question 1: w hat 
are the similarities and/or differences in attitudes and intentions regarding Web-based 
distance education and Web-based international education program s among the 
faculty at nine vocational high schools, tw o ju n io r colleges, the two universities in 
Taiwan, and the faculty at AMC in Australia?
Analysis o f  Part II o f  the Questionnaire
As mentioned previously in Chapter III. to answer this question. Part II (Items 
11-20) and Part III (Item s 21-30) in the questionnaire were studied (see Appendix B).
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There w ere 10 items in each part. The 10 items in Part U were categorized according 
to sim ilarity  in nature as four dimensions. These four dim ensions were designated as 
F2A. F IB . F2C. and F ID . The content o f  F2A. F IB . F2C. and F ID  were listed on 
Appendix H.
ANOVA was used to analyze how the school factors influence the dimensions o f 
W eb-based distance education. The m eans o f  the four dim ensions o f  the 10 items on 
Part II o f  the questionnaire was displayed in Table 13. The result o f  ANOVA test was 
listed in Table 14.
Table 13
Means o f  the Four Dimensions
Groups
FIA F2B F2C F2D
n M SD n M SD n M SD n M SD
Voc H igh 109 3.31 .38 109 3.71 .67 109 3.96 .80 109 3.87 .98
College 31 3.35 .33 31 3.32 .66 31 4.22 .49 31 3.87 .76
NKIM T 41 3.34 .43 42 3.49 .90 42 4.09 .79 42 3.83 .85
NTOU 38 3.34 .32 38 3.46 .83 38 4.07 .74 38 3.71 1.01
AMC 11 3.16 .29 11 4.06 .55 11 4.27 .90 11 3.36 1.02
Total 231 3.32 .37 231 3.59 .76 231 4.05 .76 231 3.81 .93
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Table 14
ANOVA Result o f  School Factors o f  the Four Dimensions o f  Web-based Distance
Education
Dim ensions Groups




F2A Between Groups .34 4 .08 .61 .65
W ithin Groups 31.58 226 .140
Total 31.92 230
F2B Between Groups 7.28 4 1.82 3.27 *.01
W ithin Groups 125.68 226 .56
Total 132.96 230
F2C Between Groups 2.43 4 .61 1.04 .38
W ithin Groups 131.83 226 .58
Total 134.26 230
F2D Between Groups 3.11 4 .77 .88 .47
W ithin Groups 199.88 226 .88
Total 202.99 230
Note. * means significant at a  = 0.05.
Analysis
Table 13 indicates the total mean value o f  each dim ension is F2A (M = 3.32), 
F2B (1V1 = 3.59), F2C (M = 4.05), and F2D (M = 3.81). The range o f m eans was from 
w eakly agree to highly agree. Thus, it can be known that the faculty m em bers o f  the 
five groups, in slightly differing degrees, had a consistent attitude regarding Web- 
based distance education.
As seen in Table 14, among the four dimensions, there w ere no significant 
differences am ong F2A, F2C, and F2D. However, F2B show ed a statistically 
significant difference F = 3.27. at 0.05 level (p = 0.01). A T ukey  Post Hoc showed 
that AMC' was different from the other four groups. AMC placed more em phasis on
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various ways to encourage faculty m em bers to otTer Web-based courses. F2B. 
including Items 18. 19. and 20, included the ways to encourage faculty m em bers to 
offer Web-based courses either by additional compensation, or additional time, o r 
support-staff assistance to prepare for distance learning classes.
A nalysis o f  Part III o f  the Questionnaire
The 10 items in Part III o f the questionnaire, as done in Part II. were analyzed to 
find differences and sim ilarities and were categorized as F3A, F3B. and F3C (see 
Appendix H). ANOVA was used to analyze how the school factors influenced the 
dim ensions o f  W eb-based international distance education. The m eans o f three 
dim ensions o f  the 10 item s on the Part III o f ‘.he questionnaire w ere displayed in Table 
15. The result o f ANOVA test was displayed in Table 16.
Table 15
M eans o f  the Three Dimensions
G roups
F3A F3B F3C
n M SD n M SD n M SD
Voc High 109 4.07 .45 109 3.86 .50 109 3.17 1.12
College 31 3.79 .51 31 3.96 .35 31 3.06 .89
NKIM T 42 3.82 .75 42 3.91 .53 42 2.90 1.14
NTOU 38 3.95 .47 38 3.74 .59 38 2.94 1.11
AMC 11 3.75 .44 11 3.63 .75 11 3.54 1.03
Total 231 3.95 .54 231 3.85 .52 231 3.09 1.09
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Tabic 16
ANOVA Result o f  School Factors o f  the Four Dimensions o f  Web-based International
Distance Education




F3A Between Groups 3.42 4 .85 2.99 *.01
W ithin Groups 64.57 226 ,2S
Total 67.99 230
F3B Between Groups 1.52 4 .38 1.38 .24
Within Groups 62.11 226 .27
Total 63.63 230
F3C Betw een Groups 5.29 4 1.32 1.10 .35
W ithin Groups 269.80 226 1.19
Total 275.09 230
Note. * means significant at a  = 0.05
Analysis
Table 15 indicates the total m ean value o f each dim ension is F3A (M = 3.95). 
F3B (M = 3.85), and F3C (M = 3.09). The range o f  means w as from weakly agree to 
moderately agree. Thus, it can be known that the faculty m em bers o f the five groups, 
to some different degree, had a consistent attitude regarding W eb-based international 
distance education. However, for the F3C. w hich is Item 30 on  Part III of the 
questionnaire (Many faculty m em bers'jobs w ill disappear as recognized experts offer 
courses to thousands o f  students online), the mean value o f N K IM T (M = 2.90) and 
NTOU (M = 2.94) are slightly below' 3.00.
As seen in Table 16. among the three dimensions, there w ere no significant 
differences between F3B and F3C. However, F3A showed a statistically significant 
difference F = 2.99. at 0.05 level (p = 0 .0 1). A Tukey Post Hoc showed that
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vocational high schools were significantly different from  the other four groups. The 
faculty m em bers o f  vocational high schools paid more attention to F3A, (Web-based 
distance education can break national borders and students and faculty can work 
together). T he items included in F3A can be seen in A ppendix H.
Research Question 1 concerned the faculty m em bers' attitude regarding Web- 
based distance education and international education. It was analyzed with ANOVA 
statistical test. The mean value o f  each dim ension was listed as well as the result o f  
ANOVA test. For Web-based distance education, the m ean value o f  each individual 
group is above 3.00. AMC was significantly different from the other four groups in 
the dim ension F2B, w hich was about ways to encourage faculty to offer Web-based 
courses. For Web-based international distance education, the m ean value o f  NKIMT 
and N 101 ' in F3C. the impact o f  Web-based distance education, w as below 3.00. 
T hey were different from the other groups. For the result o f  ANOVA test, the faculty 
m em bers o f  vocational high schools were significantly different from the others in the 
dim ension o f  F3A.
Research Q uestion 2: Technolouv and Distance Education
Research Questions 2 to 6. based on the results o f  the surv ey, were intended to 
investigate the correlations o f  Part I, Part II, Part III, Part IV. and age in Part VI o f the 
questionnaire. The idea was derived from Fraenkel and Wallen (2000), who stated 
that it was com m on for researchers to exam ine "the relationship o f  responses to one 
question in a surv ey to another, or o f a score based on one set o f  survey questions to a 
score based on another set” (p. 433). The basic assum ption behind this researeh 
design was that if  there was a correlation between dim ensions o f each part o f  the 
questionnaire, then the result o f  the correlational study could contribute to a better
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understanding o f  faculty m em bers' attitudes regarding W eb-based distance education 
both dom estically and internationally and this would assist in preparing a training 
program .
Research Question 2. what is the relationship between perspectives on 
educational technology and Web-based education, was designated to examine the 
correlation o f  educational technology and W eb-based education. If the correlation 
coefficient was high, it could be concluded that the more familiarity with educational 
technology, the better their attitude would be about W eb-based distance education.
To answ er this research question. Items 01-10 (Part I) and Items 11-20 (Part II) 
w ere analyzed. There were 10 items in each part. The 10 items o f  Part I were 
categorized into three dimensions in order to analyze their relationships (see 
Appendix II). The result o f correlation analysis was displayed in Table 17.
Table 17
Result o f  Correlation o f  Technology and Distance Education
Dimensions F2A F2B F2C F2D
F 1A Pearson Correlation .27* .15* .23* .19*
Sig. (two-tailed) .00 .02 .00 .00
N 231 231 231 231
F 1B Pearson Correlation .11 .01 .08 .02
Sig. (two-tailed) .09 .83 .21 .70
N 231 231 231 231
F 1C Pearson Correlation .21* .08 .07 .01
Sig. (two-tailed) .00 .21 .23 .87
N 231 231 231 231
Note * Correlation is significant at the 0.05 level (2-tailed).
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Table 17 shows the relationship between the three dimension (FI A. FIB . and 
F IC ) o f  Part I o f  the questionnaire (Instructors' Perspectives on Educational 
Technology) and the four dim ensions (F2A. F2B. F2C. and F2D) o f  Part II o f  the 
questionnaire (Attitudes Regarding W eb-based Distance Education).
Correlational analysis using the Pearson Product-M oment C oefficient o f  
Correlation was perform ed to m easure the relationship among the dimensions. As can 
be seen from Table 17, the results o f  a Pearson Correlation revealed that there was a 
significant relationship between these dimensions as the level o f  significance was set 
at .05. Reporting the results statistically: (a) FI A and F2A, r = .27, N = 231, and p 
< .05. (b) F IA  and F2B. [ = . 15. N = 231. and p < 05. (c) FI A and F2C. r = .23. N = 
231. and p < .05. (d) FI A and F2D. r = . 19. N = 2 3 1. and p < .05, and (e) FIC  and 
F2A. r = .21. N = 2 3 1. and p < .05.
Research Question 3: Technology and International Distance Education
Research Question 3. what is the relationship between perspectives on 
educational technology and Web-based international education program s, was 
specified to reveal the relationships between the dimensions o f Part I and Part III o f  
the questionnaire.
To answer this question. Items 01 through 10 (Part I) and Items 21 through 30 
(Part III) o f  the questionnaire were analyzed. There were 10 items in each part. As 
done above in Research Question 2, the 10 items o f  Part I was categorized into three 
dim ensions (FI A, F IB . and FIC ) in order to analyze their relationships. The 10 items 
in Part III were also categorized as F3A, F3B, and F3C as in Research Question I.
The result o f  correlation analysis was presented in Table 18.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
97
Tabic 18
Result o f  Correlation ofTechnolouv and International D istance Education
Dim ensions F3A F3B F3C
F 1A Pearson Correlation .36* .00 .04
Sig. (two-tailed) .00 .97 .52
N 231 231 231
F 1B Pearson Correlation .33* .10 .05
Sig. (two-tailed) .00 .12 .38
N 231 231 231
F 1C Pearson Correlation .19* .12 .10
Sig. (two-tailed) .00 .05 .10
N 231 231 231
Note * Correlation is significant at the 0.05 level (2-tailed).
Table 18 illustrated the relationship between the three dim ensions (FI A. FIB . 
and F IC ) o f  Part I o f  the questionnaire (Instructors' Perspective on Educational 
Technology) and the three dimensions (F3A. F3B. and F3C) o f  Part III o f  the 
questionnaire (Perceptions o f  Web-based International Education Programs).
Correlational analysis using the Pearson Product-M om ent Coefficient o f  
Correlation was performed to measure the relationship am ong the dim ensions. As can 
be seen from Table 18, the results o f a Pearson Correlation revealed that there was a 
significant relationship between these dimensions as the level o f  significance was set 
at .05. Reporting the results statistically: (a) F lA a n d  F3A, r = .36. N = 231. and g 
< .05. (b) F IB  and F3A. r = .33. N = 231, and g < .05, and (c) F IC  and F3A. r = .19.
N = 231, and g < .05.
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Research Question 4: Web-based International D istance Education 
The assum ption o f  Research Question 4. what is the relationship betw een Web- 
based education and Web-based international education p rogram s, was that i f  faculty 
m em bers were w illing to offer Web-based courses to studen ts dom estically they 
would have a better opinion o f Web-based international education.
To answer this question. Part II (Items 11-20) and Part III (Items 21-30) o f  the 
questionnaire were studied. There were 10 items in each part. As done above in 
Research Question 1. Part II was categorized as the four variab les F2A. F2B. F2C. 
and F2D. Part III was titled as F3 A. F3B. and F3C. The con ten ts  o f each variable are 
listed on Appendix 11. The result o f correlation analysis w as displayed in Table 19.
Table 19
Result o f  Correlation o f  Web-based International Distance E-ducation
Dimensions F3A F3B F3C
F2A Pearson Correlation .18* .01 .05
Sig. (two-tailed) .00 .77 .38
N 231 231 231
F2B Pearson Correlation .37* .02 .01
Sig. (two-tailed) .00 .69 .88
N 231 231 231
F2C Pearson Correlation .11 .04 .00
Sig. (two-tailed) .08 .31 .98
N 231 231 231
F2D Pearson Correlation .23* .06 .11
Sig. (two-tailed) .00 .35 .07
N 231 231 231
Note * Correlation is significant at the 0.05 level (2-tailed).
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Table 19 show s the relationship between the four dimensions (F2A, F2B, F2C. 
and F2D) o f  Part II o f  the questionnaire (A ttitudes regarding Web-based Distance 
Education) and the three dim ensions (F3A. F3B. and F3C) o f  Part III o f  the 
questionnaire (Perceptions o f  the Web-based International Education).
Correlational analysis using the Pearson Product-M oment Coefficient o f 
Correlation w as performed to m easure the relationship among the dim ensions. As can  
be seen from Table 19, the results o f  a Pearson Correlation revealed that there was a 
significant relationship between these dim ensions as the level o f  significance was set 
at .05. Reporting the results statistically: (a) F2A and F3A. r = . 18, N = 231, and p 
< .05, (b) F2B and F3A. r = .37. N = 231, and p  < .05, and (c) F2D and F3A. r = .23.
N = 231. and p <  .05.
Research Question 5: Skills and Web-based International Education 
The assum ption in Research Question 5. w hat is the relationship between the 
faculty's skills with computers. World Wide Web (WWW), and Web C ourse 
Management (W CM ) tools related to design, development, and delivery o f  Web-based 
course and W eb-based international education programs was that if faculty members 
w ere familiar w ith the application o f  the Internet, the Web. and the W CM  tools, they 
w ould want to conduct courses online across national boundaries. Thus, this in turn 
has to do with faculty m em bers' attitudes.
To answer this research question. Items 31-40 on Part IV o f  the questionnaire 
and Items 21-30 on Part III o f  the questionnaire were analyzed. There were 10 items 
in each part. Part III was titled as F3A, F3B, and F3C as done on Research Question
3. Part IV was designated as F4A, F4B, and F4C. The result o f correlation analysis 
was displayed in Table 20.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
100
Table 20
Result o f  Correlation o f  Skills and VVcb-based International Education
Dim ensions F4A F4B F4C
F3A Pearson Correlation .18* .19* .04
Sig. (two-tailed) .00 .00 .48
N 231 231 231
F3B Pearson Correlation .01 .03 .10
Sig. (two-tailed) .84 .56 .11
N 231 231 231
F3C Pearson Correlation .10 .08 .12
Sig. (two-tailed) .11 .22 .06
N 231 231 231
Note * Correlation is significant at the 0.05 level (2-tailed).
Table 20 displayed the relationship between the three dim ensions (F3A. F3B. 
and F3C) o f  Part III o f  the questionnaire (Perceptions o f  W eb-based International 
Fducation Programs) and the three dim ensions (F4A, F4B. and F4C) o f Part IV o f the 
questionnaire (Skills with Computers. WWW', and WCM tools).
Correlational analysis using the Pearson Product-M om ent Coefficient o f  
Correlation was performed to measure the relationship am ong the dimensions. As can 
be seen from Table 20. the results o f  a Pearson C orrelation revealed that there was a 
significant relationship between these dim ensions as the level o f  significance was set 
at .05. Reporting the results statistically: F3A and F4A, r = . 18, N = 2 3 1. and g  < .05 
and F3 A and F4B, r = . 19, N = 231. and g < .05.
Research Question 6: A tie and W eb-based Distance Education 
This research question, what is the relationship between age and Web-based 
distance education, was specified to investigate if  age is a factor having impact on the
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intentions o f  the faculty m em bers to adopt new technology to deliver knowledge and  
skills to learners at a distance. O ne-w ay ANOVA was applied to answ er this question.
To answ er this question. Item 52. Part VI o f  the questionnaire and Items 11 to 20 
o f Part II o f  the questionnaire were analyzed. As done in Research Question 1.10 
items in Part II were categorized according to sim ilarity in nature as four dimensions. 
These four variables w ere coded as F2A. F2B, F2C. and F2D. The contents o f each 
dim ension w ere listed in Appendix H.
ANOVA w as used to analyze how age factors influenced the dim ensions o f  Web- 
based distance education. There were five age groups, which included age below 30. 
age between 31 and 40. age between 41 and 50. age betw een 51 and 60. and age 
above 61. The means o f  the four dim ensions o f  the 10 items on Part II o f  the 
questionnaire were displayed in Table 21. The result o f  ANOVA test was in Table 22.
Table 21
Means o f  the Four Dimensions
Age
F2A F2B F2C F2D
n M SD n M SD n M SD n M SD
Below 30 50 3.36 .32 50 3.46 .71 50 4.06 .68 50 3.92 .80
31-40 61 3.29 .39 61 3.61 .71 61 3.96 .83 61 3.83 .98
41-50 60 3.29 .41 60 3.83 .68 60 4.18 .70 60 3.88 .88
51-60 46 3.40 .34 46 3.50 .84 46 4.10 .76 46 3.52 1.07
Above 61 14 3.27 .36 14 3.23 .91 14 3.71 .91 14 4.00 .87
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Table 22
ANOVA Result o f  A ee Factors to the Four Dimensions o f  Web-based Distance 
Education
Dim ensions Groups




F2A Between Groups .59 4 .15 1.08 .36
W ithin Groups 31.33 226 .13
Total 31.92 330
F2B Between Groups 6.64 4 1.66 2.97 *.02
W ithin Groups 126.30 226 .55
Total 132.95 230
F2C Between Groups 3.21 4 .80 1.38 .239
W ithin Groups 131.05 226 .58
Total 134.26 230
F2D Between Groups 5.29 4 1.32 1.51 .19
W ithin Groups 197.70 226 .87
Totai 202.99 230
Note. * m eans significant at a  = 0.05
Analysis
Table 21 indicates the total mean value o f  each dimension is F2A (M = 3.32), 
F2B (M  = 3.59). F2C (M = 4.05). and F2D (M = 3.81). The range o f  means was from 
weakly agree to highly agree. Thus, it can be known that the faculty members o f  the 
five groups, in slightly differing degrees, had a consistent attitude regarding Web- 
based distance education regardless o f  an age factor.
A s seen in Table 22. am ong the four dimensions, there are no significant 
differences am ong F2A, F2C. and F2D. However. F2B shows a statistically
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significant difference F = 2.97. at 0.05 level (g = 0.02). A Tukey Post Hoc shows that 
two age groups, above 61 and 41-50. were different from the o ther three groups. The 
m ean o f  age above 61 has the lowest mean (M = 3.23) w hereas the mean o f  age 
between 41-50 has the highest mean (M = 3.83). It can be interpreted that those 
between the age o f41 -50  gave more attention to various w ays to encourage faculty 
m em bers to offer Web-based courses.
Analysis o f  Part V o f the Questionnaire: A Training Prouram 
Part V o f  the questionnaire is about training programs for faculty to deliver 
courses online. This section was to fulfill the second purpose o f  the study, to develop 
guidelines for a program in preparation for implementing W eb-based distance 
education for the faculty members in Taiwan.
Items 41 to 43 are about the ways, time period, and location for conducting a 
training program. Only one choice can be marked. Item 41 is about ways o f  
conducting a training program. The data analyzed was listed as Table 23. Hands-on 
workshop was the first choice.
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Table 23
Frequency of Each Choice Checked on Item 41: Wavs
Voc High College NKIiMT NTOU Total
Choice n O /  ' O n n % n O // o n %
1. seminars o r 
conferences
13 12% 8 26% 11 26% 7 19% 39 18%
2. hands-on 
workshop




25 23% 5 16% 7 17% 6 16% 43 20",,
4. one-on-one 
instruction
21 19% 6 19"., 4 9% 11 29% 42 19%
Total 109 100",, 31 100% 42 100".. 38 100",, 220 100%
Item 42 is about the tim e period for conducting a training program. The data 
analyzed were listed as Table 24. Summertime was the first choice for conducting a 
training program.
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Table 24
Frequency of Each Choice Checked on Item 42: Time Period
Choice
Voc High C ollege NKIMT NTOU Total
0 OI) n O/I) n O/<> n OO n %,
I . Summ er 81 74% 18 58%. 29 69% 24 63% 152 69%,
2. Weekdays 16 15% 10 32% 7 17% 9 24% 42 19%,
3. Weekends 12 11% 3 10% 6 14% 5 13% 26 12%
Total 109 100% 31 100% 42 lo o 0 ;. 38 100% 220 100%,,
Item 43 is abou t the location for conducting a training program. The data 
analyzed was listed a s  Table 25. C ampus site w as the first choice for conducting a 
training program.
Table 25
Frequency o f Each C hoice C hecked on Item 43: Location
Choice Voc High College NKIMT NTOU Total
________________ n %_____ n % n %  n % n %
1. Cam pus 78 72% 18 58% 36 86% 35 92% 167 76%
site
2. External 31 28% 13 42% 6 14% 3 8% 53 24%
cam pus site
Total 109 100% 31 100% 42 100% 38 100% 220 100%
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Items 44 to 48 o f  Part V o f  the questionnaire are about the contents o f  a training 
program . The respondents were asked to check as m any choices as they would need 
to conduct a W eb-based course. The choices were cataloged by 1 .2 . 3. 4. and 5 and 
calculated and presented in the form o f  frequency and percent. As mentioned above 
in C hapter III, K-S test was used to exam ine if  there w as a consistency regarding 
various choices checked. The result shows that there is no difference regarding 
choices checked from Items 44 to 4S (see Appendix I). The table displays the fact 
that the four groups have consistency about the choices marked. The result shows 
that there was no difference regarding choices checked. Frequency and percent tables 
were used to display the choices checked to see the priority o f  the choices.
Item 44 is about Web page design and creation, which has five choices.
Table 26 shows that choice 3. uploading to a Web server is the most important one: 
then com es choice 4, creating the Web page using HTML.
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fable 26
Frequency of Choices Checked on Item 44: Web Pane Design
Voc High College N K IM T NTOU Total 
Choice n n °i> n %■> n____% ______ n ”
1. Introduction 65 18% 13 17% 18 15%. 21 19% 117 17%
to HTM L
2. Adding
m ultim edia 70 19% 13 17%, 17 14% 17 15% 117 17%,
on the Web
3. Uploading to
a Web server 86 24%, 22 29%  32 27%, 24 22% 164 25%,
4. Creating
W ebpages 73 20%, 13 17%, 27 23%, 24 22%, 128 19%,
using HTML
5. Creating
W ebpages 70 19%, 16 20%, 26 22%, 24 22%, 136 21%,
using editing
software
Total 364 100% 77 100%, 120 100%, 110 100%, 662 100°,,
Item 45 is about multimedia techniques on the Web I, which has five choices. 
Table 27 show s the frequency and percent o f  each choice checked. Choice 3. creating 
W eb anim ation is the most important one; then com es choice 2, recording and editing 
sounds and music.
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Table 27
Frequency of Choices Checked on Item 45: Techniques 1
Voc High College NKIM T NTOU Total




70 1S°;> 17 20% 25 20% 24 22% 136 19%
2. Recording 
& editing 
sounds &  
music












64 16% 9 H % 20 16",, 17 15",, 110 15".,
Total 395 100% 81 100°., 128 100",, 110 100",, 714 100",,
Item 46 is about m ultimedia techniques on the Web II, which has three choices. 
Table 28 shows the frequency and percent o f  each choice checked. Choice 2. 
converting a presentation file to  a Web page is the most important one; then comes 
choice 3. using multimedia products (e.g. digital camera, digital video camera).
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Table 28
Frequency of Choices Cheeked on Item 46: Techniques 11
Voc High College NKIMT NTOU Total
C hoice n 0  . o n O o n ".i n 4). I) n ",,
1. Com pressing 
files
2. Converting
72 29% 17 33% 23 28% 23 30% 135 29%
presentation 
files to Web 
page
3. Using
89 36% 18 35% 30 37",, 30 39",, 167 36",,
m ultim edia
products
89 36% 17 33° •> 29 35% 24 31V» 159 34%
Total 250 100% 52 100% 82 100% 77 100",, 461 100%
Item 47 is about Web C’ourse Management (WCM) tools, w hich has five choices. 
Table 29 shows the frequency and percent o f each choice checked. C hoice 4. course 
com ponent is the m ost im portant one; then comes choice 2 and 3. concepts o f e- 
leam ing and course utilities.
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Table 20
Frequency of Choices Checked of Item 47: WCM Tools
Voc High College NKIM T NTOU Total










80 20°.. 18 20°,, 33 24",, 27 20% 158 20%
3. Course 
utilities
82 20% 21 22".. 27 20% 28 21% 158 20%
4. Course 
com ponents
84 21% 22 23'*,, 27 20"., 27 20% 160 21",,
5. Course tools 78 10°,, 15 16% 23 17",, 27 20% 143 18",,
Total 408 100% 95 100",, 137 100",, 135 100% 775 100",,
Item 48 is about additional software tools, which has four sub-items. Table 30 
shows the frequency and percent o f  each choice checked. Choice 4, databases is the 
most important one; then com es choice 2. presentation software.
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Table 30
Frequency of Choices Checked on Item 4S: Additional Tools
Voc High College NKIM T NTOU Fotal
C hoice n 0//  O n o , O n % n % n <>//<)
1. Word 45 18% 19 37% 21 24% 18 24% 103 / o
processing
2. Presentation 70 28% 13 25% 28 32% 24 32% 135 29%
software
3. Spreadsheet 48 19% 4 8% 13 15% 16 21% 81 17%
4. Databases 88 35% 16 31% 25 29% 18 24% 147 32%
Total 251 100% 52 100% 87 100°;. 76 100% 466 100%
Items 49 and 50 were related to the research problem, which was about the 
w illingness of the faculty m embers in Taiw an to assist seafarers in Taiw an to get 
certificates from the nations who are the members o f  United Nations through Web- 
based international instruction. The results were displayed in Table 31 and 32.
The mean o f the degree o f  familiarity with the rules and regulations o f ST C W '95 was 
much above 3 {M = 4.11). The m ean o f  the degree o f  w illingness to help seafarers in 
Taiwan to get certificates via W eb-based instructional was also much above 3 (M  = 
3.50).
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Table 31
Mean Score o f  Items 49 and 50: Fam iliarity and Certificates
Items n M SD
Item 49: Fam iliarity 220 4.11 .43
Item 50: Certificates 220 3.50 .82
Table 32
Frequency o f  Items 4() and 50: Familiarity and Certificates
Items Check Num ber Frequency Percent
Item 49: Familiarity 3 9 4.1
4 177 80.5
5 34 15.5





Note. 1 = strongly disagree. 2 = disagree, 3 = undecided. 4 = agree, 5 = strongly agree
Summary o f  Chapter IV
Chapter IV was written to analyze the data collected from the sur\ey. Research 
Questions 1 and 6 were examined by ANOVA test whereas Research Questions 2 to 5 
w ere analyzed by the Pearson Correlation test. K-S test was used to compare the 
consistency o f  each choice m arked by the four groups from Items 41 to 48 of Part V
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o f  the questionnaire. Items 49 and 50 o f  Part V o f  the questionnaire were presented in 
the form o f  frequency and percent. The interpretation o f  the data analyzed was the 
focus o f  the next chapter.
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CHAPTER V
SUMMARY, CONCLUSIONS. AND RECOM M ENDATIONS 
The four m ajor sections o f  this final chapter include sum m arizing the study, 
sum m arizing the findings presented in the previous chapter o f  this study, drawing 
conclusions based on the findings, and offering recom m endations for future study.
Summary o f  Study
Although Web-based distance education was encouraged and facilitated by the 
G overnm ent o f  Taiw an as review ed in Chapter II. the attitudes o f  the faculty members 
in the field o f  M aritime technology was not known. This study was the beginning o f 
research to investigate the attitudes o f  the issues in this field. Thus, the first research 
problem  w as used to reveal the attitudes o f  the faculty m em bers o f  this field. The 
second research problem w as to examine the readiness o f  the faculty m em bers to 
assist seafarers in Taiwan to receive certificates issued by the members o f  United 
Nations via Web-based international programs. This problem came from the new rule 
o f  ST C W '95 that "Certificates issued by or under the authority o f  a NON-PARTY 
shall not be recognized" (IM O White List), as mentioned previously in C hapter I. 
Because o f  these tw o problem s this study w as conducted to achieve tw o purposes.
The prime purpose was to identify and determine faculty attitudes and intentions 
about adopting distance educational methodology. A secondary purpose was to 
develop guidelines for a program in preparation for im plementing Web-based distance 
education for the faculty members in Taiw an. If  the results o f  this study show ed that 
the faculty had positive attitudes and intentions to design, develop, and deliver 
courses online, then the findings w ould be a source o f inform ation for relevant 
decision m aking by policy makers. Furthermore, the inform ation from the questions
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
115
about the training program s for faculty to deliver courses online can be used as 
reference for conducting training courses to meet their needs regarding com puter 
skills, network skills, and applications in offering online courses.
The following research questions were developed to guide the investigation o f 
this study:
1. W hat are the sim ilarities and/or differences in attitudes and intentions 
regarding W eb-based distance education and Web-based international education 
program s am ong the faculty at nine vocational high schools, two jun io r colleges, the 
two universities in Taiwan, and the faculty at AMC in Australia?
2. What is the relationship between perspectives on educational technology and 
Web-based education?
3. What is the relationship between perspectives on educational technology and 
Web-based international education programs?
4. What is the relationship between the Web-based distance education and the 
W’eb-based international education programs?
5. What is the relationship between the faculty's skills with com puters. WWW. 
and W CM tools and W eb-based international education program s?
6. W hat is the relationship between age and Web-based distance education'.’ 
Sample
The sample consisted o f  the faculty o f maritime technology in nine vocational 
high schools, two junior colleges, and two universities in Taiwan and the faculty from 
the Departm ent o f  Marine Technology in Australia. A total o f  63.5%  o f  the 
respondents returned the survey instrument developed for this study.
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Statistical Test
Three statistical tests were conducted at the .05 level o f  significance to analyze 
data collected to answer the six research questions. O ne-w ay A NOVA was used to 
answer Research Questions 1 and 6. Correlational statistic analysis w as conducted to 
answer Research Questions 2 to 5. A two-sample K-S test was perform ed to 
determine if  there was a consistency exhibited am ong the four groups regarding the 
items they chose. Frequency distribution tables were used to organize dem ographic 
information. The responses to every question were processed to produce the mean 
score and to make a com parison am ong the five groups.
Sum m ary o f  Findings
ANOVA fest
Research Questions 1 and 6 were analyzed by one way ANOVA test. The 
findings were listed as follows.
Research Question 1. Research Q uestion 1 sought to reveal the sim ilarities and 
differences o f  the faculty m em bers'a ttitudes o f the five groups regarding Web-based 
distance education and international programs. Part II o f  the questionnaire. Attitudes 
Regarding Web-based Distance Education, was em ployed to answer the discrepancy 
o f  attitudes about Web-based distance education. A lthough the total m ean value o f  
each dim ension was above 3 o f  the Likert scale, the faculty members o f  AM C had the 
highest mean value (M = 4.06). A Tukey Post Hoc test showed that A M C  was 
significantly different from the other four groups in the dimension o f  the ways to 
encourage faculty members to offer W eb-based courses. This dim ension included 
additional compensation, additional time, and support-staff for teaching a distance 
class.
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Part III o f the questionnaire. Perceptions o f  Web-based International Education 
Programs, was used to differentiate the attitudes o f  the five groups in relation to the 
Web-based international education. Dimension F3C regards the threat to the faculty 
mem bers teaching positions due to well-known experts offering Web-based course to 
thousands o f students around the world. For this, the mean value o f  AMC (M  = 3.54) 
was the highest w hereas the m ean value o f  both N K IM T (M = 2.90) and NTOU (M = 
2.94) were the lowest. A Tukey Post Hoc test show ed that vocational high schools (M 
= 4.07) were significantly d ifferent from the other four groups in the dim ension, F3A. 
F3A. which included Items 21. 22. 26, 27. 28, and 29 (see Appendix H). w hich was 
about the advantages o f  W eb-based international education.
Research Question 6. A ccording to the literature review, age factors m ight be an 
obstacle to faculty members in m aking good use o f  Internet technology. This research 
question sought to confirm if it w as an impediment for the faculty members o f  the 
five groups and to verify the assum ption listed in C hapter I, the younger the faculty 
members, the better they are ab le  to take advantage o f  Web-based teaching and 
learning. The answ er o f  this question could also contribute to the understanding o f 
the faculty members' attitudes.
From the interactive analysis o f  the age factor, w hich is Item 52 on Part VI, and 
Part II o f  the questionnaire, the m ean values (from M = 3.32 to M = 4.05) o f  each 
individual dimension o f  Part II revealed that age factor was not a concern for the 
willingness o f the faculty m em bers o f  the five groups to adopt new educational 
technology to deliver the courses online. ANOVA test showed that the age group 
above 61 had the lowest mean (M  = 3.23) and the age group between 41-50 had the 
highest mean (M = 3.83) which w ere significantly different from the other three
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groups in the dim ension about the ways to encourage the faculty m em bers to offer 
courses online.
Pearson Correlation
R esearch Q uestions 2 to 5 were analyzed with the Pearson C orrelation test. The 
findings were presented as follows.
Research Question 2. This question w as used to see if  there exists a relationship 
betw een the dim ensions o f  Part I (Instructors' Perspectives on Educational 
Technology) and Part II (Attitudes Regarding Web-based Distance Education) o f the 
questionnaire. The result o f  Pearson correlation analysis showed that making good 
use o f  educational technology to improve students learning attitudes and results (FI A) 
was significantly related to the faculty m em bers' attitudes regarding teaching by the 
Web (F2A; r = .27). the ways to encourage faculty members to offer W eb-based 
course (F2B; r = .15), copyright (F2C: r = .23), and getting educational degrees (F2D: 
r = .19). Also, using educational technology to organize and share inform ation 
effectively and conveniently (F IC ) was significantly related to faculty m em bers' 
attitudes regarding teaching by the Web (F2A; r = .21).
R esearch Question 3. This question w as used to see if  there exists a relationship 
between the dim ensions o f  Part I (Instructors' Perspectives on Educational 
Technology) and Part III (Perceptions o f W eb-based International Education) o f the 
questionnaire. The result o f  Pearson correlation analysis showed that the advantages 
o f  W eb-based international education (F3 A) was significantly related to making good 
use o f  educational technology to improve students learning attitudes and results (FI A; 
r = .36), curriculum design (FIB ; r = .33), and using educational technology to 
organize and share information effectively and conveniently (F1C; r = .19).
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Research Q uestion 4. This question was used to see if there exists a relationship 
between the dim ensions o f  Part II (Attitudes Regarding Web-based Distance 
Education) and Part III (Perceptions o f  the Web-based International Education) o f  the 
questionnaire. The result o f  Pearson correlation analysis show ed that the advantages 
o f  the Web-based international education programs (F3 A ) w as significantly related to 
faculty 's attitudes regarding teaching by the Web (E2A: r = .18). the ways to 
encourage faculty m em bers to offer the Web-based courses (F2B; r = .37), and getting 
educational degree (F2D; r = .23).
Research Q uestion 5. This question was used to see if there is a relationship 
between the dim ensions o f Part IV (Skills w ith Com puters, the Internet, WWW, and 
WCM tools) and Part III (Perceptions o f  the Web-based International Programs) o f  
the questionnaire. The result o f the Pearson correlation analysis show ed that the 
advantages o f  W eb-based international education (F3A) were significantly related to 
com puter skills (F4A: r = .18) and network skills (F4B; r = .19).
Items 41 to 43
The choices o f  the faculty on Item 41 (ways o f  conducting a training program) 
was hands-on workshop (43'%)). self-paced learning via CD (20% ), one-on-one 
instruction (19%). and seminars or conferences (18% ). The choices o f  the faculty on 
Item 42 (tim e period for conducting a training program) was sum m er (69%), 
weekdays (19%), and weekends (12%). The priority o f  Item 43 (location for 
conducting a training program) was campus site (76% ) and external cam pus site 
(24%).
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Tw o-sam ple Kolm ogorov-Sm imov
Item s 44 to 48. The K-S test found that no difference existed among the four 
groups although the choices m arked were not the same. The result o f  the K-S test was 
located in Appendix L. The results o f  every individual choice o f  each  item was 
found. The results o f Item 44 (Web page design and creation) is uploading to a Web 
server (25% ), creating Web pages using editing softw are (21%). creating Web pages 
using HTM L (19%), adding m ultim edia on the W eb (17% ), and introduction to 
H TM L (17% ). The priority o f  Item 45 (m ultim edia techniques on the Web I) is 
creating Web animation (23%), recording and ed iting  sounds and m usic (22%), 
creating and editing a video file (21% ), creating and editing graphics (19%), and 
creating and editing text (15%). The results o f  Item  46 (m ultim edia techniques on the 
W eb I) is converting presentation files to a Web page (36% ), using multimedia 
products (34% ), and compressing files (29% ). T he results o f  Item  47 (WCM tools) is 
(a) course components including course hom epage, syllabus, and content module 
(21% ), (b) introduction to W CM  tools (e.g., W ebCT, B lackboard, TopClass, and 
C onvene; 20% ), (c) introduction to concepts (e.g ., the e-Leam ing Hub, e-Leam ing 
resources packs), and their features used to create entire courses online or to 
com plem ent a classroom-based course (20% ), (d) course utilities including course 
builder, designer map, course appearance, m anaging students, m anaging files, content 
assistant, language, and resume course (20% ), and  (e) course tools including 
assignm ents, calendar, communication, and quiz and  survey (18% ). The results o f  
Item  48 (additional software tools) was databases (32% ), presentation software (29%), 
w ord processing (22%), and spreadsheet (17% ).
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Items 49 to 50
Item 49 (M = 4 .11) is about the familiarity with the rules and regulations o f  
STCW '95. The mean is high in that all the faculty members are professional experts 
in the Held. The importance o f  thorough knowledge o f  STCW '95 to the faculty 
members is like instructors in driving schools to learners o f  driving. Driving 
instructors must know traffic rules and driving skills in order to instruct learners o f  
driving. W ithout drivers' licenses, drivers are not allowed to drive: without 
certificates issued by IMO, seafarers are prohibited from working in the field.
Item 50 (M = 3.50) is about the degree o f interest o f  instructors to assist seafarers 
in Taiwan to acquire certificates through Web-based international education from the 
nations who are m embers o f  IMO. The result of Item 49 gave a background 
understanding o f  the high mean score o f  Item 50. The results on Item 50 can be 
interpreted as the faculty members hold a positive attitude to this statem ent. In fact, 
one o f the career goals o f  seafarers is to acquire certificates so that they are able to 
work in the field. Thus, the faculty members have an obligation to assist seafarers or 
students to gain certificates via v arious ways. Furthermore, if  seafarers and students 
want promotion to the higher level positions, such as a promotion from engineer to 
first engineer to ch ief engineer, they must take training courses via distance education 
to study the theoretical aspects o f  their jobs. Countries like Norway, the United 
Kingdoms, and Singapore already have distance-learning programs for this purpose 
(S. Y. Mu, personal com m unication, July 14, 2000).
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Conclusions Related to M v Research 
This study solved the research problems, fulfilled the research purposes, and 
answered the research questions. The interpretations o f  the data and resulting 
statistical tests were noted in the following passages.
Primary Research Problem and Primary Research Purpose
The primary research problem was to establish faculty attitudes regarding a 
distance education instructional program for m aritim e technology institutions in tw o 
seafaring countries. As these attitudes w ere not know n, the prim ary purpose o f this 
study was to identify and determine their attitudes and intentions about adopting 
distance educational methodology.
Based on the results of the data collected and analyzed, it was concluded that the 
faculty members o f  the fiv e groups held a positiv e attitude tow ard Web-based distance 
education and international programs. The means o f  the three dim ensions o f  Part I. 
the four dim ensions o f  Part 11. and the three dim ensions o f  Part III. as listed above, 
supported this conclusion. Also, the total means o f  Part II and Part III o f  the 
questionnaire support this conclusion, too. When the mean score was calculated 
holistically without div iding into various dimensions, the average mean scores o f Part 
II (M = 3.8) and Part III (M = 4.2) fell into the category o f  moderately agree (3.50- 
3.99) and highly agree (4.00-4.49).
Second Research Problem
The other research problem was to examine the readiness for offering certificates 
to seafarers via international education with countries who are members o f  the United 
Nations. Item 49 (M = 4.2) and Item 50 (M = 3.5) o f  Part V o f  the questionnaire 
addressed this problem. It was concluded that the faculty members in the four
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
123
educational institutions in Taiwan were ready and w illing to assist seafarers to gain 
certificates issued by members o f  IMO via W eb-based international education.
Second Research Purpose
The other research purpose was to develop guidelines for a program in 
preparation for implementing Web-based distance education to the faculty m em bers in 
Taiw an. Part V o f the questionnaire w as designed to satisfy this purpose. Two 
conclusions were made. One was that for Item s 41 to 43. a hands-on workshop 
training program conducted during sum m er break on campus was the first choice o f  
the faculty o f  the four educational institutions. The other conclusion, regarding Items 
44 to 48, was that the result o f  K-S test showed that there was no discrepancy about 
the choices checked; thus, when conducting a training program, every group can be 
trained in the same way without considering individual group difference in the 
choices made.
C onclusions to Research Questions 1 and 6
As regards Web-based distance education, from the data analyzed, it was 
concluded that the five groups o f  the faculty m em bers had a consistent attitude (the 
m ean was above 3 o f the Likert scale) to this issue with the faculty o f  AMC 
em phasizing more the various ways to encourage faculty members to offer Web-based 
courses.
On the Web-based international education part, it was concluded that the five 
groups o f  the faculty members had certain inconsistent attitudes tow ard the issue 
investigated, although the total mean w as above 3 o f  the Likert scale. The faculty o f  
NKIM T (M = 2.90) and NTOU (M = 2.94) did not agree that internationally famous 
experts ' offering Web-based courses to thousands o f  international students could
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cause an impact to faculty m em bers' teaching positions. However, it was a concern 
for the faculty m em bers o f AMC (M  = 3.54).
For the question about the age factor being related to the w illingness o f  the 
faculty m em bers to adopt new ways to deliver know ledge and skills to learners, it was 
concluded that age had nothing to do  with the attitudes o f  the faculty members o f  the 
five groups (M = 3.32 to M = 4.05).
C onclusions to Research Questions 2 to 5
Based on the interpretation o f  correlation coefficients, mentioned in Chapter III. 
if  a calculated r-value is below positive or negative .35. the relationship between 
variables is low or not related. If a calculated r-value is between positive or 
negative .35 and .65, it is moderately related. If a calculated r-value is higher than 
positive o r negative .65. it is highly related. The results o f  all correlation coefficients 
were below .35. Thus, it was concluded that there was a low or not related correlation 
am ong the dim ensions except for the dimensions F3A. F2B. and FI A. The 
adv antages o f  Web-based international education w as significantly related to making 
use o f  educational technology to im prove students learning attitudes and results (r 
= .36; N = 231; p < .05 level) and the ways to encourage faculty m em bers to offer 
W eb-based courses (r = .37; N = 231; p < .05 level).
Recom m endations
This section was divided into tw o parts: recom m endations based on the study 
and recom m endations for future study.
Recom m endations Based on the Studv
Based on the findings and conclusions o f  this study, the following 
recom m endations were formulated by the researcher:
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1. It was recom m ended that facility m em bers be encouraged to offer Web-based 
courses by additional com pensation, additional time, or support-staff assistance.
2. It was recom m ended that the M inistry o f  Education think positively about 
supporting the m arine institutions by setting up an educational training center on each 
cam pus to offer training courses periodically and system atically to help faculty to 
deliver courses online. If this were not the case, at least, training programs should be 
scheduled a couple times a year for the av ailability o f  the faculty members.
3. It was recom m ended that when conducting the training program for 
im plem enting W eb-based distance education, it is better to have it on cam pus during 
the sum m er and that it should be a hands-on workshop. The priority choices made on 
each item should be the first consideration if  time and money were constrained.
4. It was recom m ended that Web-based courses could be offered to students on 
cam pus with the help o f  the adm inistration o f  each institution. This would get 
students and faculty members inv olv ed and used to the new pattern o f learning and 
teaching since the results showed that the faculty members show ed the intentions and 
interests.
5. It was recom m ended that since the faculty members o f  nine v ocational high 
schools showed enthusiasm  about taking adv antage o f  W eb-based international 
education programs, the Ministry o f  Education could encourage and assist them to get 
in touch online with the faculty m em bers in the field in other countries to 
com m unicate and exchange knowledge and skills without leav ing home.
6. It was recom m ended that since Web-based international education will be a 
trend in years to follow and because it would not be good to get behind, the faculty
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m em bers at NKIM T and NTOU need to begin familiarizing them selves with the 
relevant issues o f  internationalism  in higher education.
7. It was recommended that since Taiwan is not a m em ber o f the U nited Nations, 
in addition to assisting seafarers to gain certificates issued by the IMO through the 
Web-based distance education, o ther entities can also make use o f  the advantages o f  
the Web to get necessary inform ation and training.
S. It was recommended that the educational officers who are in charge o f  Web- 
based distance education should support the continuous investigation o f  the attitudes 
o f  the faculty members in various fields and in different levels o f  educational 
institutions to ascertain their intentions in conducting courses online. The 
collaboration o f government policy making and the participation o f the faculty are 
critical to the success o f a W eb-based educational environm ent in Taiwan. 
Recommendations for the Future Study
This study was limited to the investigation o f  the faculty members in the field o f  
marine technology education. M ore studies are needed in order to know the 
intentions and interests o f  faculty members to deliver courses online in various fields. 
W hen relevant studies are conducted, the following recommendations can be 
considered.
1. The research design and procedures o f  this study can be duplicated to verify 
the results in other fields.
2. Someone could use this research instrum ent to do the whole study on his or 
her own to test the questionnaire and verify it.
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3. In order to increase the inter consistency reliability o f  grouping o f  dim ensions, 
the statistical procedures o f  C ronbach 's alpha (a) and factor analysis should be 
employed.
4. Replicate this study to the students o f  higher education to know  their 
intentions regarding W eb-based distance education and Web-based international 
education.
5. The W eb-based international program between AMC and NKIM T is going to 
be im plemented and a follow-up is necessary.
6. It is expected that the num ber o f  educational programs conducted across 
country borders w ill be increasing. Future studies could focus on the developm ent o f  
adm inistrative issues, cultural diversity, and linguistic barriers.
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c: Dr. David A. Walker, Associate Dean
Dr. John Fecik
i/officc/humanenv.frm
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A PPEN D IX  B
RESEARCH QUESTIONS ADDRESSED BY THE ITEMS ON 
QUESTIONNAIRE
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To comply w ith the correlational research design and the correlational statistical 
technique, the pairs o f  scores are correlated and  calculated to indicate the degree o f 
relationship between the variables. Research Q uestion (RQ) 1 seeks to find out the 
results o f  the investigation from Part II and Part III. The results o f  RQ 2 are from Part 
I and Part II. The results o f  RQ 3 are from Part III and I. The results o f RQ 4 are 
from Part IV and Part II. The results o f  RQ 5 are from Part IV and Part III. The 
results o f  RQ 6 are from Part VI and  Part II.
Research Q uestion 1: W hat are the sim ilarities and 'or differences in attitudes 
and intentions regarding W eb-based distance education and W eb-based international 
education programs am ong the faculty  at nine vocational high schools, two jun io r 
colleges, the two universities in Taiw an, and the faculty at AMC in Australia?
Part II: 11. 12. 13. 14, 15, 16. 17. 18. 19. and 20.
Part III: 21. 22. 23. 24. 25. 26, 27. 28, 29. and 30.
Research Question 2: What is the relationship between perspectives on 
educational technology and W eb-based education?
Part I: 01. 02. 03. 04. 05, 06. 07. 08. 09. and 10.
Part II: II . 12, 13, 14, 15. 16, 17, 18. 19, and 20.
Research Q uestion 3: What is the relationship between perspectives on 
educational technology and W eb-based international education program s?
Part I: 01, 02, 03, 04, 05, 06, 07, 08, 09, and 10.
Part III: 21. 22, 23, 24, 25, 26, 27, 28, 29, and 30.
Research Question 4: What is the relationship between the faculty 's skills with 
computers, WWW, and WC'M tools and W eb-based instruction?
Part IV: 31. 32, 33. 34, 35, 36. 37, 38. 39, and 40.
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Part II: 11. 12. 13. 14. 15. 16. 17. 18, 19. and 20.
Research Question 5: What is the relationship between the faculty 's skills with 
computers. WWW, and WCM tools and Web-based international education program s?
Part IV: 3 1. 32. 33, 34. 35, 36. 37, 38, 39, and 40.
Part HI: 21. 22. 23. 24. 25, 26. 27. 28. 29, and 30.
Research Question 6: W hat is the relationship between age and Web-based 
distance education?
Part VI: 52.
Part II: 11. 12. 13. 14. 15. 16, 17, 18, 19, and 20.
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M aritim e Technology Faculty Attitudes and N eeds A nalysis Regarding We 
Based Distance Education & International Education Survey
Directions:
>  The questionnaire consists o f  five parts. There are 49 questions. For each 
question, there are five choices: 1. Strongly D isagree (SD). 2. D isagree (D), 3. 
Undecided (UD). 4. Agree (A), 5. Strongly Agree (SA). Please underline your 
choice on the questionnaire. For example: L.anguage obstacles are a concern in 
W eb-based international education. If your choice is Agree, then underline the 
figure 4. which means Agree (A).
> An additional comment sheet is enclosed if  you have com m ents regarding Part 1 
through Part V.
r  I f  you have any questions with respect to the questionnaire, feel free to contact 
me, C’hun-M ei Shieh by email shiehc4519(f/ u n i.e d u . Please return the 
questionnaire prior to June 24, 2001.
Your Cooperation and Assistance Are G reatly Appreciated.
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Part I. Instructors' Perspectives on Educational Technology
Directions: In this part there are ten questions. Please underline the choice that best
describes your thoughts and opinions on  the questionnaire. The scale is
41. Strongly Disagree (SD). 2. D isagree (D), 3. Undecided (LI), 4. Agree (A).
42. Strongly Agree (SA).
Explanation:
r  Educational technolotn is defined as using modern information technology- such
as television, computer, the Internet, and satellite to facilitate teaching and  
learning.
r  Perspectives on educational technolmtv: this is defined as the faculty members '
attitudes and their views toward educational technology with an emphasis on the 
craft or art o f  using technology to support teaching and learning.
SD D E A SA
n |  Educational technology is changing too rap id ly  for m e to stay 
abreast of it
1 2  3 4 5
02 Educational technology can allow inform ation  to be shared 
effectively.
1 2  3 4 5
03 Educational technology can be used to o rgan ize  knowledge 1 2  3 4 5
04 Educational technology can be com bined  w ith  traditional 
methods o f  instruction.
1 2  3 4 5
05 Educational technology can make instructional design  more 
flexible.
1 2  3 4 5
06 Educational technology used in the c lass room  can facilitate 
learning activities.
1 2  3 4 5
07. Educational technology can be used efficiently to assess  students ' 
learning.
1 2  3 4 5
OS. Incorporating educational technology into teach ing  is 
t ime-consuming
1 2  3 4  5
09. Educational technology can reduce stress for teachers. 1 2  3 4  5
10. Educational technology can cause learners to  becom e  more 
autonomous.
1 2  3 4 5
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Part II. Attitudes Regarding W eb-based Distance Education
Directions: In this part there are ten questions. Please underline the choice that best
describes your thoughts and opinions on the questionnaire. The scale is
43. Strongly Disagree (SD). 2. Disagree (D). 3. Undecided (U). 4. Agree (A).
44. Strongly Agree (SA).
Explanation:
r  IVeb-based distance education: Distance education has evolved through a
number o f  different stages which includes correspondence study, radio, television 
and audiotapes, broadcast systems, telephone, satellite, cable, and fiber optic 
lines that are not computer mediated, and online learning, which is computer 
mediated learning and teaching. In this study, the term used to describe 
computer mediated network learning and teaching is Keb-basetl distance 
education.
SD  D l ! A SA
! 1 Web-based distance education has a positive impact on education 1 2 3 4 5
12 Web-based distance education is an e f f e e m e  educational tool 1 2  3 4 5
13 Assessment o f  learner perform ance  in Web-based instruction 
is t im e-consuming
1 2  3 4 5
14 Losing my intellectual property rights on the Internet is a 
concern
1 2  3 4 5
15 Traditional classroom instruction rather than Web-based 
instruction is preferred.
1 2  3 4 5
16. Wcb-bascd distance education is an option for earning academic 
degrees.
1 2  3 4 5
17 New forms o f  teaching prohibit  me from offering online courses. 1 2  3 4  5
18. Additional compensation for teaching a distance class is required. 1 2  3 4 5
19 Additional t ime to prepare for d istance learning classes is important. 1 2  3 4 5
20. Support-stafFassistance to prepare  for distance learning c lasses is 
needed.
1 2  3 4 5
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Part 111. Perceptions of W eb-based International Education Programs
Directions: in this part there are ten statements. P lease underline the choice that best 
describes your thoughts and opinions on the questionnaire. The scale is
45. Strongly Disagree (SD). 2. Disagree (D). 3. U ndecided (U), 4. Agree (A).
46. Strongly Agree (SA).
Explanation:
'*■ Web-based international distance education programs: This is defined 
practice o f  teaching and learning across national borders.
SD  D U A
is the
SA
21 The concep t  o f  global interdependence can be deepened via Web- 
based international education.
1 2 3 5
22. W W W  technology makes it possible for faculty across  national 
borders  to participate  in course development.
1 2 3 5
23. Language  obstacles are a concern in Web-based international 
education
1 2 3 5
24 Cultural differences concern me in education across national  
borders.
1 2 3 5
25 Cultural imperialism is a problem in education across national  
borders
1 2 3 5
2f>. The idea o f  u t i l i /m g foreign educational services without 
leav m g hom e  appeals to me
1 2 3 5
27 W eb-based international education brings new meaning to  the  term 
"exchange  students".
1 2 3 5
2S. W eb-based international education can inspire student in teraction 
across national borders
1 2 3 5
20. W eb-based international education can inspire faculty in teract ion  
across national borders.
1 2 3 5
30 Many faculty  jobs  will disappear as recogni/ed  experts 
offer courses to thousands o f  students on line.
1 2 3 5
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Part IV. Skills with C om puters, W orld W ide Web (W W W ), and Web C ourse 
M anagem ent (WC'.M) Tools Related to Design, Developm ent, and 
Delivery o f  W eb-based Courses
Directions: In this part there are ten questions. Please underline the choice that best
describes the assessm ent o f  your knowledge on the questionnaire. The scale is
47. Strongly Disagree (SD ). 2. Disagree (D ), 3. Undecided (U). 4. Agree (A).
48. Strongly Agree (SA).
Explanation:
r- Plug-in is a mini-program that adds controls within a Web page in order to plav 
a sound or display a movie. Web browsers are generally limited to displaying 
standard form ats such as HTML. text. GIF. and JPEG  When a browser 
encounters any other kinds o f  files, e.g.. a sound, a video, or a spreadsheet file, it 
relies on plug-in to displays the files. I f  visitors to a Web-page do not have the 
appropriate plug-in. they will not be able to view the files  until they download 
such a program.
r  Software is defined as a set o f  detailed, step-by-step instructions that tell a 
computer how to solve a problem or carry out a task. Software can be 
categorized as systems software and application software. System software helps 
the computer carry out its basic operating tasks. Examples o f  system software 
are device drivers, utilities, programming languages, and operating systems 
including DOS. OS/2. Windows, and UNIX. Application software helps the 
human user carry out a task. Examples o f  application software include 
document production, presentation, graphics, etc.
r  Web Course Management fWCM) tools: Web Course Management tools are 
software, such as WehCT. TopClass. BlackBoard. and  Convene, used to conduct 
online courses. These tools can help facu lty  and support sta ff with the design, 
development, and delivery o f  Web-based courses. Web-Based Instruction tools 
(WB!) and Web-Based Class Management tools (WCMT) are the terms used for 
the tools that provide a fram ework or template fo r  the steps used to offer a 
course online.
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Part IV. Skills with C om puters, World W ide Web (W W W ), and Web Course 
M anagem ent (W C M ) Tools Related to Design. Developm ent, and 
Delivery o f W eb-based Courses
SD  D I  A SA
31. Understanding the basic con cep ts  o f  com puter  hardware (e.g. C PU s,  
keyboard)  is not difficult for me.
| 1 2 3 4  5
32. U nderstanding the basic con cep ts  o f  computer software (e.g. system 
software, application sof tware)  is not difficult for me.
1 2  3 4  5
33. Install ing software  is not d ifficult  for me. 1 2  3 4  5
34 The use o f  Web Browsers le  g  Netscape. Internet Explorer) is not 
difficult for me.
1 2  3 4 5
35. The use o f  plug-in  software l e  g. Real Player. Adobe  Acrobat 
Reader)  is not difficult for me.
1 2  3 4  5
36. The use o f  search engines le  g. Yahoo. Google) is not difficult for 
me.
1 2  3 4  5
37 The use o f  on-line applications ( e g  e-mail, file attachment.
electronic d iscussion groups, te leconferencing tools) is not difficult 
for me
1 2  3 4 5
3S The skills o f  Web-page design using HTML (Hypertext Markup 
Language) are not difficult for m e
1 2  3 4 5
3l) The procedures o f  how courses  arc conducted on line are not 
difficult for me
1 2  3 4 5
40 The use o f  W C M  tools (e g WebC'T. Blackboard. Top Class, or 
C onvene)  to d e l n e r  courses on l ine  is not difficult for me
1 2  3 4 5
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Part V. Training Programs for Faculty to Deliver Courses Online
Directions: Please check the response w hich best describes the types o f learning 
accom m odations you prefer. From 41 to 43 choose ONLY ONE. Mark your 
response on the response answ er sheet.
41. W ays o f  conducting a training program:
1 Sem inars or conferences 2. Hands-on workshops
3. Self-paced learning via CD 4. One-on-one instruction
42. Tim e period for conducting a training program:
1. Sum m er 2. Weekdays 3. Weekends
43. Location for conducting a training program :
I. Cam pus site 2. External campus site
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
C ontents o f a training program
Directions: Please check the items that describe your needs. From 44 to 48 choose 
AS M ANY AS APPLY T O  Y O l
44. Web Page Design and Creation:
1. Introduction to HTML 2. Adding multimedia on the Web
3. Uploading to a Web Server 4. Creating Web Pages using HTM L
5. Creating Web Pages using editing softw are (e.g. Netscape Composer, 
FrontPage)
45. M ultimedia Techniques on the Web I:
I Creating and editing graphics 2. Recording and editing sounds and music
3. Creating Web animation 4. Creating and editing a video file
5. Creating and editing text
46. M ultimedia Techniques on the Web II:
1. Com pressing files 2. Converting presentation files to Web page
3. Using multimedia products (e.g. digital camera, digital video camera)
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47. W CM  tools:
1. Introduction to WCM tools (e.g. WebCT. Blackboard. TopClass, and C onvene)
2. Introduction to the concepts (e.g. the e-Leam ing Hub. e-Leam ing resources 
packs), and their features used to create entire courses online or to 
com plem ent a classroom-based course
3. Course Utilities includes C ourse Builder. Designer Map. Course Appearance. 
Manage Students. Manage Files. C ontent Assistant, Language, and Resum e 
Course.
4. Course Components includes Course Homepage. Syllabus, and Content 
Module
5. Course Tools includes Assignments. Calendar, Com munication, and Quiz and 
Survey.
48. Additional software tools
1. Word processing 2. Presentation software
3. Spreadsheet 4. Databases
49. f am familiar w ith the rules o f  STC W '95.
1. Strongly disagree 2. Disagree 3. Undecided
4. Agree 5. Strongly Agree
5 0 .1 agree to assist seafarers o f  Taiwan to get certificates through Web-based  
international program from the nations who are the members o f  United 
States.
I . Strongly disagree 2. Disagree 3. Undecided
4. Agree 5. Strongly Agree
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P art VI. Demographic Information
D irection : Please underline the response on the questionnaire.
51. G ender:
1. M ale 2. Female
52. A ge:
1. Below  30 2 .3 1 -4 0  3 .4 1 -5 0  4 .5 1 -6 0  5. Above 61
53. Y ears o f  Service:
1. Below  5 years 2 .6 -10  years 11 -20 years
4. 21-30 years 5. Above 31 years
54. F aculty Rank:
1. Full professor 2. Associate professor 3. Assistant professor
4. S enior Lecture 5. Lecturer
55. W h at is the highest educational degree that you have earned?
1. B achelor 2. Master 3. Doctorate
4. Technicians with 5. Others
licenses
56. D o you have access to the Internet at home? 1. Yes. 2. No.
57. Do you use the Internet in class preparation? I. Yes. 2. No.
58. D o you have an em ail account? 1. Yes. 2. No.
59. D o you use com puters for word processing? 1. Yes. 2. No.
60. T h e N am e o f  Your School
Thank you for your assistance.
Please save this questionnaire as a word file and email it back by the following 
address: sh ieh c4519(a uni.edu as an attached file.
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S |—nflffr : !fc& f?t3& lt£fft(Educational Technology
m m m m : * a m & £ W i o f f l i s i * , s i S E H W s S i M & o
I .S IT [5 ]$ (S D )  ; ; 3 . ^ R rT ^  (UD) ; 4 . |^ if t (A )  ;
5 .« & E * ( S A ) o
- t o
m m :
► mm. x m x .  w M & iim t m f t s s w
► a w f l f t t t g a .-
3teo « M i f i 5 1 ® f f l D l t f 4 K ^ f i 5 l S ® s E f i i o
SD D I D A SA
0 i . * 8 f 4 f t S S * t f c 7  . f S i H S t g i f t o I
2 3 4 5
I 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
I 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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J£—nCt? : Web-based Distance Education^ $1111
K E M  : . § i | S I I t 5 f I j l o
1. S ^ S f S D )  ; 2 .^ F M (D ) ; 3.3fcilWfS:(UD) ; 4 .0S i(A ) ;
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► m §S& iSS£^W  : & g # W g B & f f l P S & t t ; 3 ! g .  « # L  «
M .  * # .  * 1 5 . ffr* . W & * . £J& JK *ft3M M B& & £tii& £*jt&
SD D I ’D A SA
i l . f f i % i S £ ! f c l 5 S } 9 3 f f i E B t t l g f f . 1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
I 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 7 . t t & ± & & S r t t t k 2 f f i S ' f £ ] & n S t t & S I 8 . 1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
2 o . s f o f f l n B f f i m s » i i [ e i i j s i 5 9 i s m i & A A . 1 2 3 4 5
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: tfcf5!ilif5£IHi&IS£#fcW(\Veb-based International Education)^}
£ « « £  : ioB B B  .
1. ; 2 . ^ ^ S i ( D )  ; 3 .* c itn rS f(U D ) ; 4 . H jS (A ) ;
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1 2 3 4 5
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1 2 3 4 5
2 3 i 5 t B f i £ a & B £ # ! * t i - a F * B . 1 2 3 4 5
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2 5 . * f k ? f f B ± « J i « » B B I k l f » — ( H B f i . 1 2 3 4 5
« M » o
1 2 3 4 5
27 . m & m m w m ? ® ®  r $ » m ± j  m m z i s i m M m m o 1 2 3 4 5
2 8 . « B B B I k « B B B B B £ # l l B I S B ^ » 9 B ^ B . 1 2 3 4 5
Sdo
1 2 3 4 5
1 2 3 4 5
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SD D I  D A SA
( m m  •. 1
& )
2 3 4 5
( m m  : £ £ « » .  ) i t  1 2 3 4 5
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Invitation for Participation in Doctoral Research
June 11.2001 
Dear Participants:
Due to advances in inform ation technologies and the accessibility o f  resources 
through the Web. W eb-based distance education has become an efficient way to offer 
education and training to learners located in different places, even across national 
borders. C onducting courses by the Internet appears to be a prom ising alternative to 
traditional classroom  instruction.
This investigation is the m ajor portion o f  my doctoral research in the Department o f  
Industrial Technology. University o f  Northern Iowa. USA and is conducted by the 
cooperation and support o f  the Department o f  Marine Engineering and Merchant Ship 
Seafarer Training C enter at the National Kaohsiung Institute o f  M arine Technology 
(NKIM T) in Taiwan.
The purpose of this doctoral research survey is to investigate maritime technology 
faculty 's attitudes and perceptions regarding W eb-based distance education and Web- 
based international education. The results o f  this surv ey could be guidelines for 
offering Web-based courses across national borders. Therefore, your responses and 
opinions are very valuable to this study.
The questionnaire consists o f  five parts. An additional comment sheet is included for 
your comments on each part. To obtain a copy o f  the results o f  this study, please 
check and return the enclosed form. A copy will be mailed to you when the study is 
completed.
Each questionnaire w ill be treated as a confidential docum ent and will not be 
individually reported. After the study is finished, the questionnaire will be destroyed 
Com pletion o f  the questionnaire w ould not take longer than 15 minutes. Please 
com plete the attached questionnaire prior to June 24. 2001 and send it back to the 
email address: shiehc4519(a uni.edu
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Thank you for your assistance.
Chun-M ei Shieh 
Doctoral Candidate
M ang Hsieh
Chairm an. Dept, o f  Marine Eng. 
NKIM T
Dr. John T. Fecik 
Dissertation Advisor 
Dept, o f  Industrial Technology 
University o f  Northern Iowa
Tsung Liao
Director o f  M erchant Ship Seafarer 
Training Center o f  NKIM T
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Request for the Result o f the Survey
For a copy o f  the results o f  this study, please write your m ailing address below and 
return it w ith the questionnaire.
N a m e :______________________________________________________________________
E -m ail:_______________________________________________________________________
Or
A d d ress:______________________________________________________________________
C ity __________________  State   Zip__________________
s & H S j K a s & m . . m m i m
m $ m ® o
&  « : ___________________________________________________
a t : ___________________________________________________
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APPENDIX G 
AD D ITION AL COM M ENT SHEETS
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Additional Comments for Each P art May Be Made on This Sheet.
Part I: Instructor's Perspectives on Educational Technology
Part II: Attitudes Regarding Web-based Distance Education
Part III: Perceptions o f  W eb-based International Education Programs
Part IV: Skills with Computers. WWW. and WC'M Tools Related to Design. 
Development, and Delivery o f W eb-based C ourses
Part V. Training Programs for Faculty to D eliver Courses Online
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APPENDIX 11
DIM ENSIONS OF EACH PART OF THE Q U ESTIO NNA IRE
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Dimensions in Part I of the Questionnaire
Part I o f  the questionnaire is the instructor‘s perspectiv es on educational 
technology. It has ten items. They w ere categorized as three dim ensions (F 1 A, F 1B. 
& F IC ) in order to analyze their differences and similarities. The titles of each 
dim ension on Part I o f  the questionnaire were listed.
The Titles o f  D im ensions Items in Part I of
______________________________________________________ the Questionnaire_________
M aking good use o f  educational technology to improve FI A: 06 , 09. 10 
students learning attitudes and results
Curriculum  design FIB: 04, 05, 07. 08
Using educational technology to organize and share FIC: 01.02, 03 
information effectively and conveniently
The Contents o f Each Dimension:
Dimensions The Contents o f Dimensions
FI A 06: Educational technology used in the classroom can  facilitate learning 
activities.
09: Educational technology can reduce stress for teachers.
10. Educational technology can cause learners to becom e more 
autonom ous.
FIB 04. Educational technology can be com bined with traditional methods 
o f  instruction.
05. Educational technology can make instructional design more 
flexible.
07. Educational technology can be used efficiently to  assess students' 
learning.
08. Incorporating educational technology into teaching is 
time-consuming.
FIC 01. Educational technology is changing too rapidly for me to stay 
abreast o f  it.
02. Educational technology can allow information to be shared 
effectively.
03. Educational technology can be used to organize knowledge.
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Dimensions in P art II of the Questionnaire
Part II o f  the questionnaire is about attitudes regarding Web-based distance 
education. It has ten items. They w ere categorized as four dimensions (F2A. F2B. 
F2C. & F2D) in order to analyze their differences and similarities. The titles o f  each
item on Part II o f  the questionnaire w ere listed.
The Titles o f  Dimensions Items in Part II o f 
the Questionnaire
Faculty 's attitudes regarding teaching by the Web F2A: 11.12.13,15.17




Getting educational degree F2D: 16
T he Contents o f Each Dimension:
Dimensions
F2A
The Contents o f  Dim ensions
11. Web-based distance education has a positive impact on education.
12. Web-based distance education is an effective educational tool.
13. Assessment o f  learner perform ance in Web-based instruction 
is time-consuming.
15. Traditional classroom  instruction rather than Web-based 
is preferred.
17. New forms o f  teaching prohibit me from offering online courses.
F2B 18. Additional com pensation for teaching a distance class is required.
19. Additional time to prepare for distance learning classes is
important.
20. Support-staff assistance to prepare for distance learning classes is 
needed.
F2C 14. Losing my intellectual property rights on the Internet is a concern.
F2D 16. Web-based distance education is an option for earning academic 
degrees.
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Dimensions in P art III of the Questionnaire
Part III o f  the questionnaire is perceptions o f  Web-based international education 
program s. It has the ten items. They were categorized as three dim ensions (F3A, 
F3B. & F 3C ) in order to analyze their differences and similarities. The titles o f  each 
item on Part III o f  the questionnaire were listed.
The T itles o f  D im ensions Items in Part III o f  
the Q uestionnaire
W eb-based d istance  education can  break national 
borders and studen ts and faculty can work together
F3A: 21.22.26.27. 28. 
29
The obstacles that m ade the distribution o f W eb-based 
distance education  difficult
F3B: 23.24.25
The im pact o f  W eb-based distance education to faculty 
m em bers
F3C: 30
The C on ten ts o f Each Dimension:
D im ensions The Contents o f  Dimensions_______________________________________
F3 A 21. The concept o f  global interdependence can be deepened via Web-
based international education.
22. W W W  technology makes it possible for faculty across national 
borders to participate in course development.
26. The idea o f  utilizing foreign educational serv ices without 
leaving hom e appeals to me.
27. Web-based international education brings new meaning to the 
term "exchange students".
28. Web-based international education can inspire student interaction 
across national borders.
29. W eb-based international education can inspire faculty interaction 
across national borders.
F3B 23. Language obstacles are a concern in Web-based international
education.
24. Cultural differences concern m e in education across national 
borders.
25. Cultural im perialism  is a problem  in education across national 
borders.
F3C 30. M any faculty jobs will disappear as recognized experts
offer courses to thousands o f  students on line.
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Dimensions in Part IV of the Questionnaire
Part IV o f the questionnaire is about skills w ith com puters, the Internet, the Web. 
and the VVCM tools related to delivering courses online. It has ten items. They were 
categorized as three dimensions (F4A. F4B. &  F4C) in order to analyze their 
differences and similarities. The titles o f  each dim ension on Part IV of the 
questionnaire were listed.
The Titles o f  Dimensions Items in Part IV o f
the Questionnaire
C om puter basic skills F4A: 31.32.38
Netw ork skills F4B: 33.34.35.36,37
A pplication in offering courses online__________________F4C: 39.40_________
T he C ontents o f Each Dimension:
Dim ensions The Contents o f Dimensions
F4A 3 1. Understanding the basic concepts o f  com puter hardware (e.g.
CPUs, keyboard) is not difficult for me.
32. Understanding the basic concepts o f  com puter software (e.g.
system software, application software) is not difficult for me. 
38. The skills o f  Web-page design using HTML (Hypertext Markup 
Language) are not difficult for me.
F4B 33. Installing software is not difficult for me.
34. The use o f  Web Browsers (e.g. Netscape. Internet Explorer) is not 
difficult for me.
35. The use o f  plug-in software (e.g. Real Player. Adobe Acrobat 
Reader) is not difficult for me.
36. The use o f  search engines (e.g. Yahoo. Google) is not difficult for 
me.
37. The use o f  on-line applications (e.g. e-mail, file attachment, 
electronic discussion groups, teleconferencing tools) is not difficult 
for me.
F4C 39. The procedures o f  how courses are conducted on line are not
difficult for me.
40. The use o f  WCM tools (e.g. WebCT. Blackboard, Top Class, or 
Convene) to deliver courses online is not difficult for me.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
182
APPENDIX I
RESULT OF K-S TEST OF ITEMS 44-48: CONTENTS OF A TRAINING
PROGRAM
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Result of Two-Sample Kolmogorov-Smirnov Test of Items 44-48
Items Groups A P N Z a
44 1:2 .03 .03 -.01 .26 1.00
1:3 .07 .07 .00 .75 .62
1:4 .04 .04 -.01 .40 .99
2:3 .06 .00 -.06 .44 .98
2:4 .06 .02 -.06 .40 .99
3:4 .05 .00 -.05 .40 .99
45 1:2 .05 .00 -.05 .46 .98
1:3 .01 .00 -.01 .17 1.00
1:4 .04 .04 -.04 .38 .99
2:3 .04 .00 -.04 .31 1.00
2:4 .04 .00 -.04 .29 1.00
3:4 .02 .00 -.02 .17 1.00
46 1:2 .03 .00 -.03 .25 1.00
1:3 .00 .00 -.00 .05 1.00
1:4 .04 .00 -.04 .34 1.00
2:3 .04 .00 -.04 .26 1.00
2:4 .02 .01 -.02 .15 1.00
3:4 .04 .00 -.04 .26 1.00
47 1:2 .03 .01 -.03 .29 1.00
1:3 .03 .00 -.03 .36 .99
1:4 .01 .01 .00 .13 1.00
2:3 .04 .04 -.01 .36 .99
2:4 .04 .00 -.04 .31 1.00
3:4 .04 .04 .31 .37 .99
48 1:2 .IS .00 -.18 1.22 .10
1:3 .10 .00 -.10 .84 .47
1:4 .11 .00 -.11 .11 .43
2:3 .12 .02 -.12 .70 .69
2:4 .12 .07 -.12 .71 .68
Note. Groups: 1 = Voc High, 2 = College, 3 = NKIMT, 4 = NTOU; A = Absolute. P = 
Positive. N = Negative, Z = K-S, a = Significant Level at .05
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